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APPENDIX D

Results of Chemical Analysis
of
Lagoon Samples
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RESULTS OF LAGOON
WATER AND SLUDGE SAMPLING
January, 1985
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APPLIED BIOLOGY, INC.]] =
President 9 . Secretary
J.B. Hamilton 641 DeKaib Industrial Way « Decatur. Georgia 30033 * Teiephone (404) 296-3900 W.P. Hillman
. Vice President 3 Comptroiier
Cllent: Golder Assoclates AB| Number: 202-239
Project: Sudhel/Bluff Road/SC Cllent Number:
(Involice to) 853-3079.5 Q ¢
P.0.85-0103 L <
Address: 3772 Pleasantdale Road Same ERERRRRRARBARRRBRRER NN = Q)
Sulte 165 * For In-House Use * é ? =
Atlanta, GA 30340 * 2
» * & 'T
Attentlon: M-, A,E, Stone, Jr, ~ * 8 o
B S o e e B T T T T s s Q\ )

Sample: (A,B) water soll tissue Sampled by:
Other: sludge (C) AB| Menager:

Sampled: 1/11/85 Recelved: 1/16/85 Required: 2/13/85

A.E, Stone, Jr,
Frank Ghees!ing

Completed: 2/26/85

ERARRRRERERERRRRRERRERRRFRERRRRRRRARRRRRERRRRERRRRRERRRRRARRRRRRRRRARRRRRRRRRRRREERR N

Sample

number Statlon Test Requlred
Ti1272 1A To be determ!ned
T1273 1B To be determ!ned
T1274 2A To be determlned
T1275 2B To be determlned
T1276 2C To be determ)ned
T1277 3A To be determined
T1278 B To be determ!ned
T1279 3C To be determ!ned
T1280 4A To be determined
T1281 4B To be determined
T1282 4c To be determined
T1283 SA To be determ!ned
T1284 5B To be determlned
T1285 SC To be determined
T1286 6C To be determined
T1287 TA To be determ!ned
T1288 78 To be determ!ned
T1289 7C To be determ)ned

4818 NORTH HILLS DRIVE
RALEIGH, NC 27609
TELEPHONE (919)787-2836

306 CREIGHTON DRIVE
WEST COLUMBIA, SC 29169
TELEPHONE (803) 791-5458

Results

1458 SUNVIEW TERRACE - P.O. BOX 974
JENSEN BEACH, FL 33457
TELEPHONE (305) 334-3729
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Client: Golder Assoclates ABL Number: 202-239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0. 85-0103
Address: 3772 Pleasantdale Road Same ' TRERRARRLREARRARE SRS
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
* *
Attention: Mr. A.E. Stone, Jr. * *
33T T T T I S0 A0 S 00 3 A T T S 3 S S B S S S 3 3 3 T T A A
Sample: (A,B) water soil tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) ABI Manager: Frank Gheesling

Sampled: 1/11/85 Recefved: 1/16/85 Required: 2/i3/85 Completed: 2/26/85

303 3 AT S I I I S I A A A S S A ST B S T I I 3 S A A S

Sample Station Test required Results
ppm
T1290 Composite A INORGANICS
SpecIfIc conductance 492 pmhos
pH 7.7 units
TDS 2168
Cyanide, total <0.01
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Client: Golder Assoclates ABI Number: 202-239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0. 85-0103
Address: 3772 Pleasantdale Road Same FHERRARCLRELLRRR SRR E N
Sulte 165 * For In-House Use *
Atlanta, GA 30340 * *
»* *
Attention: Mr. A.E. Stone, Jr. * »
AR TSI I ST 2 T 30136 0 A0SO BT T T
Sample: (A,B) water soil tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) ABI Manager: Frank Cheesling

Sampled: 1/11/85 Recelived: 1/16/85 Required: 2/13/85 Completed: 2/26/85

528 2 BT T T T T S 3 3 S S S 0 3 0 S S T T A 3 A 3 I 3 S

Sample
number Station Test required Results
pp

T1290 Composite A GC/MS FRACTION-ACID COMPOUNDS

(cont'd) 2-Chlorophenol <10
2,4-Dichlorophenol <10
2,4-Dimethylphenol <10
4,6-Dinitro-0O-cresol <5
2,4-Dinitrophenol <50
2-Nitrophenol <20
4-Nitrophenol <50
P-chloro-M-cresol <10
Pentachlorophenol <10
Phenol <10

2,4,6-Trichlorophenol <10

JU
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Client: Golder Associates
Project: Sudhel/Bluff Road/SC
(Invoice to)
Address: 3772 Pleasantdale Road Same
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, IJr.

Page 4 of 20

ABI Number: 202-239

Client Number:
853-3079.5
P.0. 85-0103

R 2 2 s 2 o 2o s s 22 S 2R S
* For In-House Use *

* *
* *
»* »

et i tiioiefioiolioalfiafolifo ool ied

Sample: (A,B) water soil tissue
Other: sludge (C)

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85

Sampled by: A.E. Stone, Jr.
ABl Manager: Frank Gheesling
Completed: 2/26/85

AT T I I T I 6 00 0016 S8 26 06 360 36 3 S 236 33T 000 T 30 00 TSI A T 0 S 0 3

Sample
number Station Test required
T1290 Composite A GC/MS FRACTION-BASE/NEUTRAL COMPOUNDS
(cont'd) Acenaphthene
Acenaphthylene
Anthracene
Benzidine

Benzo (a) anthracene
Benzo (a) pyrene
3,4-Benzo-fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Bis (2-chloroethoxy) methane
Bis (2-Chloroethyl) ether
Bis (2-Chloroisopropyl) ether

Bis (2-Ethyl-hexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene

4-Chlorophenyl phenyl ether
Chrysene

Dibenzo (a,h) anthracene
1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Di-N-Butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Di-N-Octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodi-methylamine
N-Nitrosodi-N-Propylamine
N-Nitro-sodiphenylamine
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene

Results
pp

<10
<10
<10
<40

<10
<20
<20
<20

<20
<20
<20
<20

<10
<10
<10
<10

<10
<20
<20
<10

<10
<10
<20
<10

<10
<10
<20
<20

<10
<20
<10
<10

<10
<5
<5
<10

<10
<10
<10
<10

<10
<10
<10
<10

<10
<10
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210 00260

Client: Golder Associates ABI Number: 202-239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0.85-0103
Address: 3772 Pleasantdale Road Same TRRERAEEEEERE RSN AR S0
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
. - »
Attention: Mr. A.E. Stone, Jr. * *
’I}iilliii"'lIii’ﬂbi{*{{{iill{i{li{iIQ"’{{’{*“'i’{i’i’.’*‘iI'i}{.{ll{{.il{{i{{!ll{
Sample: (A,B) water soll _ tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) ABI Manager: Frank Gheesling

Sampled: 1/11/85 Recelived: 1/16/85 Required: 2/13/85 Completed: 2/26/85

A A S T S O N S S B 30 O B3 2 A 0 0 S TSI T S T S 3 e S S S -

Sample
number Station Test required Results
pp

71290 Composite A GCC/MS FRACTION- PESTICIDES

(cont'd) Aldrin <0.005
BHC-alpha <0.005
BHC-beta <0.005
BHC-delta <0.005
BHC-gamma <0.005
Chlordane <0.050
4,4'-DDT <0.010
4,4'-DDE <0.005
4,4'-DDD <0.010
Dieldrin <0.005
Endosulfan-alpha <0.005
Endosulfan-beta <0.005
Endosulfan sulfate <0.010
Endrin <0.005
Endrin aldehyde <0.010
Heptachlor <0.005
Heptachlor epoxide <0.005
PCB-1252 <0.050
PCB-1254 <0.100
PCB-1221 <0.100
PCB-1232 <0.100
PCB-1248 <0.100
PCB-1260 <0.200
PCB-1016 <0.050

Toxaphene <0.050
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Client: Golder Associates ABI Number: 202.239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0.85-0103
Address: 3772 Pleasantdale Road Same R R R
Sulte 165 * For In-House Use *
Atlanta, GA 30340 * .
* *
Attention: Mr. A.E. Stone, Jr. * *
A3 A 3 S 0 3 Tt S T A 53 S A TR A I 3 I S I TR 34 I
Sample: (A,B) water __ soil tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) ABI Manager: Frank Gheesling

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85 Completed: 2/26/85

2304 0 T I S ST A T S S I S - 3 3 3 6 6 S 0 3 A I T S S T I 5 0 2 S - R

Sample
number Station Test required Results
pp

T1290 Composite A GC/MS FRACTION-VOLATILE COMPOUNDS
Benzene <5
Bis (Chloromethyl) ether <10
Bromoform <10
Carbon tetrachloride <5
Chlorobenzene <5
Chlorodi=-bromomethane <5
Chloroethane <10
2-Chloroethylvinyl ether <10
Chloroform <5
Dichlorobromomethane <5
Dichlorodifluoromethane <10
1,1-Dichloroethane <5
1,2-Dichloroethane <1
1,1-Dichloroethylene <5 '
1,2-Dichloropropane <10
1,2-Dichloropropylene <10
Ethylbenzene <5
Methyl bromide <10
Methyl chloride <10
Methylene chloride <5
1,1,2,2-Tetrachloroethane <10
Tetrachloroethylene <5
Toluene <5
1,2-Trans-Dichloroethylene <5
1,1,1=-Trichloroethane <5
1,1,2-Trichloroethane <5
Trichloroethylene <5
Trichlorofluoromethane <10

Vinyl chloride <10
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Client: Golder Assoclates ABI Number: 202-239
Project: Sudhel /Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
85-0103
Address: 3772 Pleasantdale Road RRERREBERARARRERARRERSR
Suite 165 * For In-House Use *
Atlanta, GA 30340 * hd
» *
Attentlon: Mr. A.E. Stone, Jr, * *

LR R g g Ty T T T YT TR 2 2 S 2 R i otniofolaiodobfbdofefe ool fofiofododofid

Sample: (A,B) water soll tissue Sampled by: A.E. Stone, Jr.

Other: sludge (C) ABI Manager: Frank Gheesling

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85 Completed: 2/26/85

REREERBRRGRRRRRRERRRRRERBRBRBRERRRARR AR SR ERRERFRIRARERSHRRRERRARARRRRSRRARRRNRRRERRRER

Sample Station Test required Results
’ Tppm)
T1291 Composite B METALS
BeryIlium ] <0,002
Ant lmony 0.09
Arsenic 0.005
Cadmium <0.001
Chromium . 0.011
Copper 0.152
Lead <0.01
Mercury <0.002
Nickel <0.005
Silver 0.010
Thal 1{um <0,01
Iinc 0.008
Manganese 0.006
Calcium 31.0
Magnes lum 0.12
Sodium 23.5

Note: This page revised 6/7/85
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Client: Golder Associates ABI Number: 202-239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0.85-0103
Address: 3772 Pleasantdale Road Same FRESTRRE RSy
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
» *
Attention: Mr. A.E. Stone, Jr. o *
bollaalioffoliolaoifiofoliaiaiaaiafalaiioiabod b n s £ 8 L 2 e R 2 2 X S S e
Sample: (A,B) water sofl __ tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) ABI Manager: Frank Gheesling

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85 Completed: 2/26/85

T T T T I 0 S 3 3 0 I 36 T 6 506 36 0 I T 3 3 2 2 S T A

Sample Station Test reguired Results
ppm
T1292 Composite C INORGANICS
pH 11.5 units
Specific conductance 6041 pmhos
Cyanide, total <0.1
% moisture 55.9%

Page 8 of 20
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Client: Golder Associates ABI Number: 202-239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0.85-0103
Address: 3772 Pleasantdale Road Same L R e s
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
E *
Attention: Mr. A.E. Stone, Jr. ol *
iiiiiilil}{Q{li}"ii”.{il‘l{l{i{l}{li{l’il.’i{*{”ll.”i’ii‘*"l{i{’l{{*{i{i”.{’Q’{
Sample: (A,B) water sotl __ tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) ABI Manager: Frank Gheesling

Sampled: 1/11/85 Recelved: 1/16/85 Required: 2/13/85 Completed: 2/26/85

B Rk n o e b i S b b b b b n b b h

Sample
number Station Test required Results
pp!

T1292 Composite C GC/MS FRACTION-ACID COMPOUNDS

(cont'd) -Chloropheno <10
2,4-Dichlorophenol <10
2,4=-Dimethylphenol <10
4,6-Dinitro-0O-cresol <5
2,4-Dinitrophencl <50
2-Nitrophenol <20
4-Nitrophenol <50
P-chloro-M-cresol <10
Pentachlorophenol <10
Phenol <10
2,4,6-Trichlorophenol <10
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Client: Golder Associates
Project: Sudhel/Bluff Road/SC
(Invoice to)
Address: 3772 Pleasantdale Road Same
Suite 165
Atlanta, GA 30350
Attention: Mr. A.E. Stone, Jr.

rays

Page 10 of 20
ABI Number: 202-239

Client Number:
853-3079.5
P.0.85-0103

AR EE SR SRR
* For In-House Use *

- g
- *
- »

T T T T I I 0 S 0 3 96 0606 S0 0 36 00 1630 08 ST I S I T 0

Sample: (A,B) water soil tissue Sampled by:

Other: sludge (C)

ABI Manager:

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85

Completed:

A.E. Stone, Jr.

Frank Gheesling

2/26/85

AT I T T I I 30 2 38 3 S S0 T I I S T 0 I R R

Sample
number Station Test required
T1292 Composite C  GC/MS FRACTION-BASE/NEUTRAL COMPUUNDS
(cont'd) enaphthene
Acenaphthylene
Anthracene
Benzidine

Benzo (a) anthracene
Benzo (a) pyrene
3,4-Benzo-fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Bis (2-chloroethoxy) methane
Bis (2-Chloroethyl) ether
Bis (2-Chloroisopropyl) ether

Bis (2-Ethyl-hexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene

4-Chlorophenyl phenyl ether
Chrysene

Dibenzo (a,h) anthracene
1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Di-N-Butyl phthalate
2,4-Dinitrotoluene
2,6=-Dinitrotoluene

Di-N-Octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone

Naphthalene
Nitrobenzene

N-Nitrosodi-methylamine
N-Nitrosodi-N-Propylamine
N-Nitro-sodiphenylamine
Phenanthrene _

Pyrene
1,2,4-Trichlorobenzene

Results
p

<10
<10
<10
<&0

<10
<20
<20
<20

<20
<20
<20
<20

<10
<10
<10
<10

<10
<20
<20
<10

<10
<10
<20
<10

<10
<10
<20
<20

<10
<20
<10
<10

<10
<5
<5
<10

<10
<10

18
<10

<10
<10
<10
<10

<10
<10

-

-
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ABI Number: 202-239

Client Number:
853-3079.5
P.0.85-0103

HEERER AR ERAR AR SRR RN

* For In-House Use *

* *

* *

» »*

A.E. Stone, Jr.

Client: Golder Assoclates
Project: Sudhel /Bluff Road/SC
(Involce to)

Address: 3772 Pleasantdale Road Same

Suite 165

Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.
A I A T T A S A B 3 3 00 S 3 A S I I 2 S T S B S R S
Sample: (A,B) water soil tissue Sampled by:
Other: sludge (C) ABI Manager:

Sampled: 1/11/85 Received: 1/16/85

Required: 2/13/85 Completed:

Frank Gheesling

2/26/85

0 A3 A A BT T I I S 4 S THE I S 4 3 S A 0 T A SR T R 3 3 T 3

Sample

rumber  Statlon

Test required
GC/MS FRACTION- PESTICIDES
Aldrin
BHC-alpha
BHC-beta
BHC-delta

71292
(cont'd)

Composite C

BHC-gamma
Chlordane
4,6'-DDT
4,4'-DDE

4,4'-000
Dieldrin
Endosulfan-alpha
Endosulfan-beta

Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor

Heptachlor epoxide
PCB-1282
PCB-1254
PCB-1221

PCB-1232
PCB- 1248
PCB- 1260
PCB-1016

Toxaphene

Results
PP

<0.005
<0.005
<0.005
<0.005

<0.005
<0.050
<0.010
<0.005

<0.010
<0.005
<0.005
<0.005

<0.010
<0.005
<0.010
<0.005

<0.005
<0.050
<0.100
<0.100

<0.100
<0.100
<0.200
<0.050

<0.050

LY




Page 12 of 20

2 10 00267

Client: Golder Assoclates ABI Number: 202-239
Project: Sudhel/Bluff Road/SC Client Number:
(Invoice to) 853-3079.5
P.0.85-0103
Address: 3772 Pleasantdale Road Same FHERRERARLRRRE SRR RS NRY
Suite 165 * For In-House Use *
Atlanta, GA 30340 * »
* »
Attention: Mr. A.E. Stone, 3Jr. * *
L2 2221222 2] l{li”i"iQQ{QQHII‘*{Q’{Q"{&"’}{}I’.{Q“{il’iilm”"lil'"l{-}“m..“‘."
Sample: (A,B) water soil tissue Sampled by: A.E. Stone, Jr.
Other: sludge (C) AB1 Manager: Frank Gheesling

Sampled: 1/11/85 Recelved: 1/16/85 Required: 2/13/85 Completed: 2/26/85

PPTY R RTTTTTTe TR T T T E R TR 2 S TSR T T YR S YT 222 SRR £ BT IR RIS SN R R R

Sample

number Station Test required Results
pp
71292 Composite C GC/MS FRACTION-VOLATILE COMPOUNDS
Benzene <5
Bis (Chloromethyl) ether <10
Bromoform <10
Carbon tetrachloride <5
Chlorobenzene <5
Chlorodi-bromomethane <5
Chloroethane <10
2-Chloroethylvinyl ether <10
Chloroform <5
Dichlorobromomethane <5
Dichlorodifluoromethane <10
1,1-Dichloroethane <5
1,2-Dichloroethane 1
1,1-Dichloroethylene <5
1,2-Dichloropropane <10
1,2-Dichloropropylene <10
Ethylbenzene 23
Methyl bromide <10
Methyl chlorlide <10
Methylene chloride <
1,1,2,2-Tetrachloroethane <10
Tetrachloroethylene <5
Toluene <5
1,2-Trans-Dichloroethylene <5
1,1,1-Trichloroethane <5
1,1,2-Trichloroethane <5
Trichloroethylene <5
Trichlorofluoromethane <10
Vinyl chloride <10



2

RN )

[

3 10 00268

Cllient: Golder Assoclates

Project: Sudhel /Bluff Road/SC

Address: 3772 Pleasantdale Road
Suite 165

Atlanta, GA 30340

Attentlon: Mr. A.E. Stone, Jr.

(Invoice to)

Same

PAJQ.‘? ek 2c¢

ABI Number: 202-239

Client Number:
853-3079,5
P.0.85-0103

.lllilil{lilill&!lllli

* For In-House Use *

* *

» »

* *

lIGl’iilill{f‘..'il!illlill}{.ll.l}llQ!liil”illﬂ{il}{il..{il{ll&'{ll.lll'l{l.}iiiii‘

Sample: (A,B) water sofl __ tissue

Other: sludge (C)

Sampled: 1/11/85 Received: 1/16/85

Sampled by:

ABI Manager:
Required: 2/13/85

A.E. Stone, Jr,
Frank Gheesling
Completed: 2/26/85

.Q'Ill{llil&.ll’ill!.lll.ﬁi{fl’lll.f}!lii'lll!Q.Q}{l"}{Q{{ill.i’i'li.}{}llllll{i{*fi

Sample Station

T1292 Composite C

(cont'd)
T1293 Fleld Blank
T1294 Field Blank

Note: This page revised 6/7/85

Test required

METALS
Beryllium
Ant imony
Arsenic
Cadmium

Chromium
Copper
Lead
Mercury

Nickel
Silver
Thal [{um
Zinc

Manganese
Calcium
Magnes fum
Sodium

INORGANICS
oA

Specific conductance
TDS

Cyanide, total

METALS
BeryIlium
Ant imony
Arsenic
Cadmium

Chromium
Copper
Lead
Mercury

Nickel
Silver
Thal lium
Zinc

Manganese
Calcium
Magnes jum
Sodium

Results
(PPmi

0.3
<2
19.8
<0.5

5
3
s
<0
7
0
0
9

1.1
784.0
170 .
N 77X

6.0 units
5.3 pmhos
110

<0.01

<0.0002
0.02

<0.001

<0.0001

<0.05
0.107

<0.001

<0.0002

<0.04
<0.01
<0.001
<0,005

<0.002
0.293
0.032
0.064
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Page 1 of 19

Client: Golder Associates ABI Number: 202-327

Project: Sudhel/Bluff Rd/SC Client Number: 853-3079.5.4
(Invoice to) P.0. No. 85-0103-0118

Address: 3772 Pleasantdale Road Same LR R 2 2 2 2 L E R R R —
Suite 165 = For In-House Use *
Atlanta, GA 30340 ' &
- .
Attention: Mr. A.E. Stone, Jr. » .

RRERERERREREFRRRRERRERRERFRERRRARRRRRRRRERRRR R R R R EHEERREREBEREE TR SRR EE TR R AR EE

Sample: __ water soil tissue Sampled by: A.E. Stone, Jr.
Other: sludge ABI Manager: F. Gheesling
Sample Sample Report Report
taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 issued: 6/7/85
RERERRARERRRRERERERRRERERRRERRRRER AR AR HRRRRER R R R R RRER AR R R R AR RRR R R AR R ERRRRRRHRRBRRR R
Sample Book/page
number number Station Test required Results
Tppm)
T1276 85-005/10 2C Copper 3.80
85-005/33 Arsenic 6.00
85-005/23 Chromium 1.69
T1279 85-005/10 3C Copper 1.20
85-005/33 Arsenic 6.60
85-005/23 Chromium 2.36
T1282 85-005/10 4C Copper 8.50
85-005/33 Arsenic 10.6
85-005/23 Chromium 10.6
T1285 85-005/10 5C Copper 0.50
85-005/33 Arsenic 8.90
85-005/23 Chromium 7.71
r1286 85-005/10 6C Copper 0.60
85-005/33 Arsenic 7.20
85-005/23 Chromium 2.00
T1289 85-005/10 7C Copper 2.53
85-005/33 Arsenic 7.70
85-005/23 Chromium 5.86

Metals c.ualy:t: ot <elected |°~(j¢¢~l

l 4818 NORTH HILLS DRIVE

RALEIGH. NC 27609
TELEPHONE (919)787-2836

s\udjc_ samples,

306 CREIGHTON DRIVE
WEST COLUMBIA, SC 29169
TELEPHONE (803) 791-5458

Lol

r. Austin Raabe
Director of Chemistry

1458 SUNVIEW TERRACE - P.O. BOX 974
JENSEN BEACH, FL 33457
TELEPHONE (305) 334-3729
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RESULTS OF LAGOON
WATER SAMPLE
November, 1985
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ADVANCED CHEMISTRY LABS, INC.

.R. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.O. BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.: 8533079 (Bluff Rd.)
3772 Pleasantdale Road ACL Project No.: (132
Suite 165 , _
Atlanta, GA 30340 Date Received: 11/20/85

M Mr. Mike Finney

Report Date: 11/26/85

TEST REQUIRED

Sample Type : Water | SampleType : ______ | Sample Type :
Station # : L=-1 | Station # i1 | Station # :
Sample #ACL: 1194 | Sample #4ACL:____ | Sample #ACL :

Results ( ppb ) | Results ( } | Results ( )

GC/MS FRACTION -
ACID COMPOUNDS

-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-O-cresol

2.4-Dinitrophenol
<-Nitrophenol
4-Nitrophenot
P-chloro-M-cresol

Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

L AE S ESE

# | | % | %

*

W [
Steve Tsoukalas, Fh.D.
Director of Chemistry

* If present, less than 5 ppb. Page __1 Of _3
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3 10 00272 4DVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS
CHIEF CHEMIST

Client: GOLDER ASSOCTATES

Suite 165

3772 Pleasantdale Road

Atlanta, GA 30340

Attention: Mr. Mike Finney

P.0.BOX 88610 « ATLANTA, GEQRGIA 30356

TELEPHONE (404) 455-1266

Client Project No.: 8533079 (Bluff Rd.)

ACL Project No.:

Date Received:

Report Date:

11/20/85

TEST REQUIRED

Sample Type : Water

Station #

Sample #ACL : 1194

Results (

« L=1

ppb

)

Sample Type :
Station #

Results (

Sample #ACL :

Sample Type :
Station # -
Sample #ACL :

Results (

GC/MS FRACTION - BASE/
NEUTRAL COMPOUNDS

Acenaphthene
Acenaphthylene
Anthracene
Benzidine

Benzo (a) anthracene
Benzo (a) pyrene

3.4- Benzo-fluoranthene
Benzo (ghi) peryiene

Benzo (k) fluoranthene

Bis (2-chloroethoxy) methane
Bis (2-chioroethyl) ether

Bis (2-chioroisopropyl) ether

Bis (2-ethyi-hexyl) phthalate
4.Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl pheny! ether
Chrysene

Dibenzo (a.h) anthracene
1,2-Dichlorobenzene
1,.3-Dichlorobenzene
1.4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Di-N-Butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoiuene
Di-N-Octyl phthalate
1,2-Diphenylhydrazine

* If present, less than 5 ppb.

d |k x| x| %] %

LR RENENE NS

L EEIREE L

*****r*

*****rﬁ

Page __2_ Of _3
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“ | ACL | 3 10 00274pVANCED CHEMISTRY LABS, INC.

. DR. STEVE N. TSOUKALAS P.0. BOX 88610 » ATLANTA, GEORGIA 30356
. CHIEF CHEMIST TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.: 8533079 (Bluff Rd.)

3772 Pleasantdale Road ACL Project No.: 0132
Suite 165

Atlanta, GA 30340 Date Received: 11/20/85
Attention: Mr. Mike Finney Report Date: 11/26/85

- Sample Type : _Water | Sample Type : _______ | Sample Type :
Station # e Station # 1| Station # AL
Sample #ACL: _1194 | Sample #ACL: | Sample #ACL :

TEST REQUIRED Results ( ppb ) | Results ( ) | Results (

—

GC/MS FRACTION - BASE/
NEUTRAL COMPOUNDS
(CONT'D)

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene
‘HexachIorocyclopentadiene

Hexachloroethane

LR E N E e

Indeno (1,2,3,-cd) pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitrosodi-methylamine
N-Nitrosodi-N-propylamine

L N E N O B E

N-Nitro-sodiphenylamine
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene

* |k Pk |k

* If present, less than 5 ppb. Page _3  Of _3




- | ACL |3 10 00274 4DVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS P.0. BOX 88610  ATLANTA, GEORGIA 30356
. CHIEF GHEMIST TELEPHONE (404) 455.1266

Client: GOLDER ASSOCIATES Client Project No.: 8533079 (Bluff Rd.)

3772 Pleasantdale Road ACL Project No.: 0132
Suite 165

Atlanta, GA 30340 Date Received: 11/20/85
Attention: Mr, Mike Finney Report Date:  11/26/85

Sample Type : _Water | Sample Type : _______ | Sample Type :
Station # :_L-1 | Station # i | Station # :
Sample #ACL : _1194 | Sample #ACL:_____ | Sample #ACL :

TEST REQUIRED Results ( ppb ) | Results ( ) | Results (

GC/MS FRACTION-PESTICIDES
Aldrin

BHC-alpha

BHC-beta

BHC-deita

BHC-gamma

Chilordane

RN N E NN

4,4'-DDT

4,4'-DDE

4,4-DDD

Dieldrin

Endosulfan-alpha

Endosulfan-beta

Endosulfan sulfate

LA SRR E RIS

Endrin

Endrin aldehyde
Heptachlor

Heptachior epoxide

Toxaphene .

PCB-1242

PCB-1254

PCB-1221

el o] ] k] k] x| %

PCB-1232

b

PCB-1248

PCB-1260 *

PCB-1016 #*

Page _4 _Of __3

* If present, less than 0.1 ppb.~
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APPENDIX E

Results of Chemical Analysis
of
Groundwater Samples
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RESULTS OF COMPLETE
WELL SAMPLING
March-April, 1985
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i b ¢ ADVANCED ANALYTICAL LABS-TEST REPORT Page 1 of 8
..CLIENT: GOLDER ASSOCIATES INC. ———— (Project #853-3079)
- AAL PROJECT #0037
ATTENTION: Ned Stone DATE: 4/10/85
Sample Type: Water Samp}e Type: Water Sample Type: Water
Station # Station # : Station # :_ =
Sample #AA : (0195 Sample #AA : -0196 | Sample #AA : 0197
‘ TEST REQUIRED Results ( ppb ) Results ( ppb ) Results ( ppb
" " " " L. " "
GC/MS FRACTION - Meyers Creek Meyers Creek DW 2
VOLATILE COMPOUNDS
Acrolein < 1.0 < 1.0 < 1.0
Acrylonitrile < 1.0 < 1.0 < 1.0
Benzene < 1.0 < 1.0 < 1.0
Bis (Chloromethyl) ether < 1.0 < 1.0 < 1.0
Bromoform < 1,0 <1.0 < 1.0
Carbon tetrachloride ¢ 1.0 < 1.0 <1.0
Chlorobenzene < 1.0 < 1.0 < 1.0
Chlorodi-bromomethane < 1,0 <1.0 < 1.0
Chloroethane < 1.0 < 1.0 < 1.0
2-Chloroethylvinyl ether < 1,0 < 1.0 <1.0
Chloroform < 1.0 ¢ 1.0 < 1.0
Dichlorobromomethane ¢ 1.0 < 1.0 < 1.0
Dichlorodifluoromethane ¢ 1.0 < 1.0 ¢ 1.0
1,1-Dichloroethane ¢ 1.0 < 1.0 < 1.0
1,2-Dichloroethane c 1.0 < 1.0 < 1.0
1,1-Dichloroethylene ¢ 1.0 < 1.0 £ 1.0
1,2-Dichloropropane ¢ 10 ¢ 1.0 < 1.0
1,2-Dichloropropylene < 1.0 < 1.0 - < 1.0
Ethylbenzene ¢ 1.0 ¢ 1.0 < 1.0
Methyl bromide < 1.0 < 1.0 < 1.0
Methyl chloride ¢ 1.0 < 1.0 < 1.0
Methylene chloride c 1.0 ¢ 1.0 < 1.0
1,1,2,2-Tetrachloroethane c 10 ¢ 1.0 < 1.0
Tetrachlorcethylene < 1.0 < 1.0 < 1.0
Toluene <10 ¢ 1.0 < 1.0
1,2-Trans-Dichloroethylene < 1.0 < 1.0 < 1.0
1,1,1-Trichloroethane ¢ 1.0 < 1.0 < 1.0
1,1,2~-Trichloroethane < 1.0 < 1.0 < 1.0
Trichloroethylene ¢ 1.0 < 1.0 < 1.0
Trichlorofluoromethane ¢ 1.0 < 1.0 < 1.0
Vinyl chloride <1.0 <1.0 <1,0

Steve |louka|as, Ph.D.

Dtrectar of Chemistry
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32 10 00278
' ADVANCED ANALYTICAL LABS-TEST REPORT Page 2 of 8
CLIENT:  GOLDER ASSOCIATES INC. ---— (Project #853-3079)
AAL PROJECT #0037
ATTENTION: Ned Stone ' DATE: 4/10/85
Sample Type: Water Samp%e Type: Water Sample Type: Water
Station # Station # : Station #
Sample #AA : (]98 Sample #AA : -0]199 Sample #AA : 0201
TEST REQUIRED Results ( oph ) | Results ( poph ) | Results ( ooh
’ " : n " 5 " "
GC/MS FRACTION - "DWw2" Field Blank DW 1
VOLATILE COMPOUNDS
Acroleln 1.0 <1.0 1.0
Acrylonitrile < 1,0 < 1.0 1.0
Benzene ¢ 1.0 < 1.0 <1.0
Bis (Chloromethyl) ether < 1.0 < 1.0 < 1.0
Bromoform <1.0 < 1.0 <1.0
Carbon tetrachloride < 1.0 < 1.0 < 1.0
Chlorobenzene < 1.0 < 1.0 <1.0
Chlorodi-bromomethane < 1.0 < 1.0 (1.0
Chloroethane < 1.0 < 1.0 < 1.0
2-Chloroethylvinyl ether < 1.0 < 1.0 < 1,0
Chloroform <1.0 <1,0 < 1.0
ichlorobromomethane < 1,0 < 1,0 <1.0
~Dichlorodifluoromethane ¢ 1.0 < 1.0 <1.0
1,1-Dichloroethane <1.0 <1.0 <1.0
1,2-Dichloroethane < 1.0 < 1.0 < 1.0
1,1-Dichloroethylene ¢ 1.0 < 1.0 < 1.0
1,2-Dichloropropane < 1.0 < 1.0 < 1.0
1,2-Dichloropropylene < 1.0 ¢ 1.0 ~ ¢ 1.0
Ethylbenzene < 1.0 < 1.0 < 1.0
Methyl bromide < 1.0 < 1.0 < 1,0
Methyl chloride < 1.0 < 1.0 < 1.0
Methylene chloride < 1.0 < 1.0 <1.0
1,1,2,2-Tetrachloroethane < 1.0 ¢ 1.0 < 1,0
Tetrachloroethyleae < 1,0 < 1.0 1.0
Toluene < 1.0 < 1.0 < 1,0
1,2-Trans-Dichloroethylene < 1.0 < 1,0 <1.0
1,1,1-Trichloroethane <1,0 <1.0 <1.0
1,1,2-Trichloroethane < 1.0 1.0 < 1.0
Trichloroethylene < 1.0 <1.0 <1.0
Trichlorofluoromethane < 1.0 < 1.0 < 1.0
<1.0 <1.0 <1.0

‘Vinyl_ chloride

Steve Tsoukalz;s, Ph.D.
Directar of Chemistry
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b ADVANCED ANALYTICAL LABS-TEST REPORT
. CLIENT: GOLDER ASSOCIATES INC. --—- (Project #853-3079)
ATTENTION: Ned Stone DATE: 4/10/85

Page 3 of 8

AAL PROJECT #0037

TEST REQUIRED

Sample Type: Water
Station # :

Sample #AA : 0202

Results ( ppp )

Sample Type: Water
Station #

Sample #AA : - 0204

Results ( _ppb )

Sample Type:_ Water
Station #

Sample #AA : (0205

Results ( nnb

GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein
Acrylonitrile
Benzene

Bis (Chloromethyl) ether

Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane

Chloroethane

2-Chloroethylvinyl ether

Chloroform
.)ichlorobromomethane

Dichlorodifluoromethane

l1,1-Dichloroethane
1,2-Dichloroethqpe
1,1-Dichloroethylene

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,2-Trans-Dichloroethylene

1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

I Vinyl chloride

TP 3™ 8P 2 i ~ " BP 2 Black ™
3.5 2 e
o 2 1 <-1.8 < 1.0
< 1.0 e E1 N < 1.0
< 3.0 < 1.0 <1.0
<.1.8 o e 5 <. 1.0
< 1.0 < 1= < 1.0
< 1.0 <. < 1.0
< 1.0 < 1.0 £ 1.0
< 1.0 v BN, < .1-6
< 1.0 < J.0 < 1.0
<1.0 < 1.0 <3106
< 1.0 < 1.0 < 1.0
< 1.0 < §10 1.6
< 1.0 < 1.0 < 1.0
< 1.8 e, < 1.0
1.0 < 1.0 1.0
< 1.6 £ 3.0 < 1.0
< 1.0 < 1.0 < 1.0
<.1.0 Zor 1A Sl A (B,
<. 1.0 <-1.0 ) 6]
< 1.0 < 1.0 <10
e KL Z.1.0 £ 10
< 1.0 < 3.8 < <1 6
< 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 10
<-1.0 <. 1.9 < 1.0
1.0 < 1.8 < 1.0
< 1.0 < 1.0 < 1.0
< 1.0 < 3.6 < 1.0
Gul 0 <-1.0 < 1.0
< 3.0 < 1.0 < .1.8
g < 1.0 < 1.0

Steve Tsoukalas, Ph.D.
Director of Chemisiry
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- 3 10 00280
. ADVANCED ANALYTICAL LABS-TEST REPORT _Page 4 of _8
CLIENT: GOLDER ASSOCIATES INC. ---- (Project #853-3079)
AAL PROJECT #0037

*TTENTION: Ned Stone DATE: 4/10/85

Sample Type: Water Sample Type: Water Sample Type: Water

Station # Station # Station #

Sample #AA : 0206 Sample #AA : - Q207 Sample #AA : (020%
TEST REQUIRED Results ( oph ) Results ( ppb ) Results ( ppb
GC/¥S FRACTION - " BP 2 Blue " " BP 2 Yellow ™ I " BP 2 Orange
VOLATILE COMPOUNDS 37.5 |
Acrolein < 1,0 <1.0 <1.0
Acrylonitrile < 1,0 < 1.0 < 1.0
Rom~one < 1.0 <1.0 < 1.0
s1s (Chloromethyl) ether ¢ 1.0 ¢ 1.0 1.0
Bromoform < 1,0 1.0 < 1.0
Carbon tetrachloride < 1,0 <1.0 <1.0
Chlorobenzene < 1,0 <1.0 <1.0
Chlorodi-bromomethane < 1.0 < 1,0 <1.0
Chloroethane < 1,0 <1.0 <1l.0
2-Chloroethylvinyl ether ¢ 1.0 ¢ 1.0 < 1.0
Thloroform < 1.0 12.0 < 1.0
Dichlorobromomethane < 1.0 < 1.0 < 1.0
Dichlorodifluoromethane <1.0 < 1.0 < 1.0
1,1-Dichloroethane < 1.0 ¢ 1.0 < 1.0
1,2-Dichloroethane ¢ 1.0 < 1.0 < 1.0
1,1-Dichloroethylene ¢ 1.0 < 1.0 < 1.0
1,2-Pichloropropane < 1.0 < 1.0 < 1.0
1,2-Dichloropropylene ¢ 1.0 < 1.0 - < 1.0
Ethylbenzene < 1,0 < 1.0 < 1.0
Methyl bromide ¢ 1.0 < 1.0 < 1.0
Methyl chloride ¢ 1.0 < 1,0 < 1.0
Methylene chloride < 1.0 < 1.0 < 1.0
1,1,2,2-Tetrachloroethane < 1.0 < 1.0 < 1.0
Tetrachloroethylene < 1.0 < 1,0 < 1.0
Toluene < 1.0 < 1,0 < 1.0
1,2-Trans-Dichloroethylene < 1.0 < 1.0 < 1.0
1,1,1-Trichloroethane ¢ 1.0 < 1,0 < 1.0
1,1,2-Trichloroethane < 1.0 < 1.0 < 1.0
Trichloroethylene < 1.0 < 1.0 <1
Trichlorofluoromethane < 1.0 < 1.0 <1
Vinyl chloride "¢ 1.0 < 1.0 i <1

¢

Steve Tsoukalass, Ph.D.
Directar of Chemistry




- 3 10 060281 ADVANCED ANALYTICAL LABS-TEST REPORT Page 5 of 8
) IENT:  GOLDER ASSOCIATES INC. --—_ (Project #853-3079)
. AAL PROJECT #0037

ATTENTION: Ned Stone ‘ DATE: 4/10/85

Sample Type: Water Sample Type: Water Sample Type:_ Water

Station # : | Station # : Station #

Sample #AA : 0209 Sample #AA : -0210 Sample #AA : 0211
TEST REQUIRED Results ( ppb ) |Results (  ppb Results ( ppb

" " " BP 2 B " M " BP 2 Red "
GC/MS FRACTION - BP gch;e?“ 22,87 %5
VOLATILE COMPOUNDS :
Acrolein <1.0 < 1.0 < 1.0
Acrylonitrile < 1.0 < 1.0 1.0
Benzene <1.0 < 1.0 < 1.0
Bis (Chloromethyl) ether < 1.0 7 1.0 c 1.0
Bromoform <1.0 <1.0 < 1.0
Carbon tetrachloride < 1,0 <1.0 < 1.0
Chlorobenzene <1.0 <1l.0 < 1.0
Chlorodi-bromomethane < 1.0 < 1.0 < 1.0
Chloroethane < 1.0 <1.0 <1.0
2-Chloroethylvinyl ether < 1,0 < 1.0 < 1.0
Chloroform < 1.0 11.0’ < 1.0
Nichlorobromomethane < 1.0 <1,0 <1.0
Dichlorodifluoromethane < 1.0 < 1.0 < 1.0
1,1-Dichlorocethane < 1,0 < 1,0 7 1.0
'1,2-Dichloroethane < 1.0 < 1.0 1.0
1,1-Dichloroethylene < 1.0 < 1.0 < 1.0
1,2-Dichloropropane < 1.0 < 1.0 < 1.0
1,2-Dichloropropylene < 1.0 < 1.0 ~ ¢ 1.0
Ethylbenzene 1.0 1,0 < 1.0
Methyl bromide < 1,0 < 1.0 ¢ 1.0
Methyl chloride <1.0 <1,0 < 1.0
Methylene chloride < 1.0 < 1.0 < 1.0
1,1,2,2-Tetrachloroethane < 1.0 <1,0 < 1.0
Tetrachloroethylene < 1.0 < 1.0 < 1.0
Toluene <1.0 < 1.0 <1.0
1,2-Trans-Dichloroethylene < 1.0 <1.0 <1.0
1,1,1-Trichloroethane <1.0 <1.0 < 1.0
1,1,2-Trichloroethane < 1.0 < 1.0 < 1.0
Trichloroethylene < 1.0 < 1.0 < 1.0
Trichlorofluoromethane < 1.0 < 1.0 1.0
Vinyl chloride < 1.0 1.0 1.0
r = /

3 /

Steve Tsoukalas, Ph.D.
Directar of Chemistry
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‘ ADVANCED ANALYTICAL LABS-TEST REPORT Page _6 of _8
CLIENT: GOLDER ASSOCIATES INC. ---- (Project #853-3079)
AAL PROJECT #0037

ATTENTION: Ned Stone ' DATE: 4/10/85

Sample Type: Water Samp}e Typed_Water Sample Type: Warer

Station # Station # : | Station # :__

Sample #AA : 0212 Sample #AA : 0213 Sample #AA : (-
TEST REQUIRED Results (_ ppb ) |Results ( pop ) |Results ( por

113 " " 11t - 7"
GC/MS_FRACTION - BP 1 Brown BF 1 Black B§ e
VOLATILE COMPOUNDS ' jeltlow %
Acrolein <1.0 <1.0 < 1.0
Acrylonitrile < 1.0 < 1,0 < 1.0
Benzene <1.0 60,0 28.Q
Bis (Chloromethyl) ether {<1.0 < 1.0 1.0
Bromoform (1.0 <1.0 < 1.0
Carbon tetrachloride < 1.0 < 1.0 < 1.0
Chlorobenzene <1.0 <1.0 <1.0
Chlorodi-bromomethane < 1.0 < 1,0 < 1.0
Chloroethane < 1.0 < 1.0 <1.0
2-Chloroethylvinyl ether < 1.0 < 1,0 < 1.0
Chloroform 371.0 687.0 488.0
Dichlorobromomethane < 1.0 < 1.0 < 1.0
Dichlorodifluoromethane < 1.0 < 1.0 < 1.0
1l,1-Dichloroethane . 83.0 163.0 136.0
1,2-Dichloroethane < 1.0 12.0 2154.0
1,1-Dichlorcethytewe 127.0 208.0 194.0
1,2-Dichloropropane <1.0 < 1.0 < 1.0
1,2-Dichloropropylene <1.0 < 1.0 < 1.0
Ethylbenzene <1.0 36,0 < 1.0
Methyl bromide <1.0 < 1.0 < 1.0
Methyl chloride <1.0 <1.0 < 1.0
Methylene chloride ' 2796,0 3639.0 3684.0
1,1,2,2-Tetrachloroethane 329.0 < 1.0 < 1.0
Tetrachloroethylene <1.0 548.0 318.0
Toluene 203.0 460.0 185.0
1,2-Trans-Dichloroethylene - 1700, 2267,0 ~ 1.0
1,1,1-Trichloroethane 150.0 319.0 229.0
1,1,2-Trichloroethane < 1.0 < 1.0 < 1.0
Trichloroethylene 1079.0 1942.0 1515.0
Trichlorofluoromethane < 1.0 <1.0 < 1.0
‘Vinyl chloride <1.0 1.0 < 1.0

1,3-Dichloropropene 28.0 - 63.0 35.0

——

Steve Tsoukalas, Ph.D. -
Dtrectar of Chemistry
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CLIENT:

ATTENTION: Ned Stone

3 10 00283 ADVANCED ANALYTICAL LABS-TEST REPORT

GOLDER ASSOCIATES INC.

DATE:

(Project #853-3079)

4/10/85

rage i« w:

Page 7 of 8

AAL PROJECT #0037

Sample Type: Water
Station # :

Sample #AA : Q215

Sample Type: Water
Station i

Sample #AA 10216

Sample Type:
Station # :

Sample #AA : (0217

Water

TEST REQUIRED Results (  ppp ) |Results ( ppp ) |Results ( ppp )
- GC/MS FRACTION - " BP 1 Yel}ow " " BP 1 Qreen " ~ " BP 1 ged "
VOLATILE COMPOUNDS 9 34 '9

i Acrolein < 1.0 < 1.0 < 1.0
Acrylonitrile < 1.0 < 1.0 - 1.0
Benzene 26.0 13,0 30,0

.Chloromethyl) ether < 1.0 < 1.0 . 1.0
Bromoform < 1.0 <1.0 < 1.0
Carbon tetrachloride < 1.0 < 1.0 <1.0
Chlorobenzene < 1.0 < 1.0 < 1.0
Chlorodi-bromomethane <1.,0 <10 < 1.0
Chloroethane < 1.0 <1.0 <1.0
2-Chloroethylvinyl ether < 1.0 < 1.0 < 1.0
Chloroform 393.Q0 314.0 773.0
Jdichlorobromomethane < 1.0 < 1.0 < 1.0
Dichlorodifluoromethane 1.0 ¢ 1.0 < 1.0
1,1-Dichloroethane 100.0 < 1.0 140,0
1,2-Dichloroethane < 1.0 8.0 < 1.0
~1,1-Dichlorocethylene 183.0 104.0 215.0
1,2-Dichloropropane < 1.0 < 1.0 ¢ 1.0
1,2-Dichloropropylene < 1.0 <1.0 - < 1.0
Ethylbenzene 13,0 < 1.0 < 1.0
Methyl bromide < 1.0 ¢ 1.0 < 1.0
Methyl chloride < 1.0 <1.0 < 1.0
-~ Methylene chloride 2739 .Q 2280.0 3625.0
1,1,2,2-Tetrachloroethane < 1.0 < 1.0 < 1.0
“Tetrachloroethylene 312.0 173.0 _513.0
“Toluene 268.0 123,90 3%4.,0
1,2-Trans-Dichloroethylene §834.0 1134.0 - 2275.0
1,1,1-Trichloroethane 207.0 119.0 277.0
1,1,2-Trichloroethane < 1.0 < 1.0 < 1.0
Trichloroethylene 1412.0 824.0 1773.0
Trichlorofluoromethane < 1.0 < 1.0 < 1.0
Vinyl chloride < 1.0 <1.0 < 1.0
‘1,3-Dichloropropene 26.0 15.0 35.0
1,1,2,2-Tetrachloroethane 390.0 227.0 571.0

Steve Tsoukalas, Ph.D..
Directar of Chemistry
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I CLIENT:

ADVANCED ANALYTICAL LABS-TEST REPORT

GOLDER ASSOCIATES INC.

———— (Project #853-3079)

Page 8 of 1

Page 8 of 8

AAL PROJECT #0037

ATTENTION: Ned Stone DATE: 4/10/85
Sample Type: Water Sample Type: Sample Type:
Station # Station # Station #
Sample #AA : (218 Sample #AA : Sample #AA :
. TEST REQUIRED Results ( ppb ) | Results ( ) Results (
F " " h
GC/MS FRACTION - e 310,]?1“9
VOLATILE COMPOUNDS
Acrolein < 1.0
Acrylonitrile < 1.0
Benzene < 1.0
Bis (Chloromethyl) ether < 1.0
Bromoform <1.0
Carbon tetrachloride < 1.0
Chlorobenzene <10
Chlorodi-bromomethane 218
Chloroethane < 1.0
2-Chloroethylvinyl ether < 1.0
Chloroform < 1.0
ichlorobromomethane < 1.0
Dichlorodifluoromethane &l 0
1,1-Dichloroethane Yok o 1.
1,2-Dichloroethane < 1.8
1,1-Dichloroethylene < 1.0
1,2-Dichloropropane 251D
1,2-Dichloropropylene < 1-0 =
Ethylbenzene < 1.0
Methyl bromide < 1.0
Methyl chloride £ .0
Methylene chloride 7600.0
1,1,2,2-Tetrachloroethane < 150
Tetrachloroethylene < 3.0
Toluene < 1.0
1,2-Trans-Dichloroethylene 1150.0
1,1,1-Trichloroethane <. 1.0
1,1,2-Trichloroethane <% s
Trichloroethylene 750.0
Trichlorofluoromethane < 1.0
’Vinyl chloride < 3.0

|

w
Steve Tsoukalas, Ph.D.
Directar of Chemvistry




ADVANCED ANALYTICAL LABS-TEST REPORT

Page 8 of 1¢

Page | of 1

CLIENT: GOLDER ASSOCIATES INC. ---- (Project #853-3079)
- AAL PROJECT #0024
ATTENTION: Ned Stone DATE: 4/10/85
Sample Type: Water | Sample Type: Water | Sample Type:
- Station # BP-1 Station # : Bp-? Station #
3 Sample #AA :_0148 | Sample #AA : 0149 | Sample #AA :
1
. TEST REQUIRED Results ( poh ) [ Results (  ppp Results ( )

GC/MS FRACTION -
VOLATILE COMPOUNDS
Acroleln

Acrylonitrile

Benzene

Bis (Chloromethyl) ether

Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane

“hloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane

Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chloride

-~ Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene

Toluene
1,2-Trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene
Trichlorofluoromethane

Vinyl chloride
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Steve Tsouiz'ss, Fh. 7.
Dhirecticr of Chsrnisify
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JUN D5 1385 ADVANCED ANALYTICAL LABS-TEST REPORT Page | of 7
CLIENT:  GOLDER %Oﬁms — (Project #853-3079)
AAL PROJECT #0054
ATTENTION: Ned Stone DATE: 6/3/85
Sample Type: Water Sample Type: Yarer | Sample Type: yarop
Station # : Bp 3-] Station # :_Rp 3.7 | Station # : pp o_
Sample #AA : (0361 Sample #AA :.-(0364 Sample #AA : 3 -
TEST REQUIRED Results (  ppb ) | Results ( ppp ) | Results ( ;o
H3.3'~ 48.3" 33.9'-32.9"' & o7 -2¢
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein < 1.0 < 1.Q < 1.0
Acrylonitrile < 1.0 < 1.0 < 1.0
Benzene 5.2 2.2 18.5
tChloromethyl) ether < 1.0 <1.0 < 1.0
Bromoform < 1.0 < 1.0 <1.0
Carbon tetrachloride < 1.0 .0 45,0
Chlorcbenzene < 1.0 <1l.0 9.2
Chlorodi-bromomethane < 1.0 <1.0 < 1.0
Chloroethane < 1.0 <1.0 < 1.0
2-Chloroethylvinyl ether < 1.0 < 1.0 < 1.0
Chloroform 2.7 7.5 34,0
Dichlorobromomethane < 1.0 < 1.0 < 1.0
Dichlorodifluoromethane < 1.0 < 1,0 < 1.0
{,{-Dichlorceghane < 1.0 < 1.0 2.2
1,2-Dichlorcethane < 1.0 <1.0 < 1.0
1,1-Dichloroethylene 17.8 17.4 237.2
1,2-Dichloropropane < 1.0 1.0 < 1.0
1,2-Dickloropropylene < 1.0 1,0 - <10
Ethylbenzene < 1.0 <1.0 1.7
Methyl bromide < 1.0 <1.0 < 1.0
Methyl chloride < 1.0 <1.0 < 1.0
Methylene chloride 3.1 1.4 < 1.0
1,1,2,2-Tetrachloroethane 1.8 4,9 37 .7
Tetrachloroethylene 1.3 201.2 384
Toluene .0 <1.0 S6.9
1,2-Trans-Dichloroethylene < 1.0 69.4 900 8
1,1,1-Trichloroethane 28.4 47,1 573 .0
1,1,2-Trichloroethane < 1.0 <1.0 < 1.0
Trichloroethylene 4.1 7.0 1511
Trichlorofluoromethane < 1.0 <1,0 < 1.9
Vinyl chloride - < 1.0 <1.0 < 1.0
"eCEIVED
JUN 05 1985 Y r T,
Steve Tsoukales, Ph.D.
GAl - ATL

Director of Chemistry

-'-m




Page 11 of 18

3 10 00256

‘ ADVANCED ANALYTICAL LABS-TEST REPORT Page A of ‘Z
CLIENT: : — : -307
GOLDER ASSOCIATES (Project #853-3079) AAL PROJECT #0054

ATTENTION:  Ned Stone DATE: 6/3/85

Sample Type: Water Sample Type: Water Sample Type:_ Water

Station # : BP 3-4 | Station # : BP 4-1 | Station # :_BP 4-:

Sample #AA : 0370 | Sample #AA :-0373 | Sample #AA : 0376
TEST REQUIRED Results (  ppb ) [Results (  ppb ) | Results ( pph_
GC/MS FRACTION - 10.2'= 13.7 3%7-33% ¢ ¥5-13 %
VOLATILE COMPOUNDS
Acrolein < 1.0 <1.0 < 1.0
Acrylonitrile _ < 1.0 <1.0 <1.0
Benzene 2092.0 <1l.0 2.5
Bis (Chloromethyl) ether < 1.0 1.0 < 1,0
Bromoform < 1.0 <1.0 < 1.0
Carbon tetrachloride 4383.0 17.3 < 1.0
Chlorobenzene 105.7 < 1.0 < 1.9
Chlorodi~bromomethane < 1.0 <1.0 < 1.0
Chloroethane < 1.0 <1.0 < 1.0
2-Chloroethylvinyl ether < 1.0 < 1.0 < 1.0
Chloroform 1284.0 1,0 111.9
Dichlorobromomethane _ < 1.0 < 1.0 < 1.0
Dichlorodifluoromethane < 1.0 ¢ 1.0 1.0
1,1-Dichloroethane < 1.0 (1.0 < 1.0
1,2-Dichloroethane 1.0 < 1,0 < 1.0
1,1-Dichloroethylene < 1.0 335,2 89.8
1,2-Dichloropropane < 1.0 < 1,0 < 1.0
1,2-Dichloropropylene < 1.0 < 1.0 - < 1.0
Ethylbenzene _ 438.1 <1.0 <1.0
Methyl bromide < 1.0 <1.0 < 1.0
Methyl chloride , <1.0 < 1.0 < 1.0
Methylene chloride 31.3 2.6 < 1.0
1,1,2,2~-Tetrachloroethane < 1.0 2.9 < 1.0
Tetrachloroethylene 2042.0 <1.0 28.6
Toluene 63.0 1.7 11.8
1,2-Trans-Dichloroethylene - < 1.0 < 1.0 5.6
1,1,1-Trichloroethane 17,929.0 1096,2 162.9
1,1,2-Trichloroethane 21.0 <1.0 <. 1.0

' Trichloroethylene 5287.0 3.0 2.4
Trichlorofluoromethane < 1.0 < 1.0 < 1.0
. Vinyl chloride - < 1.0 1.0 < 1.0
SN T

Steve Tsoukalas, FR.D.
Director of Chemistry
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.cm:m: GOLDER ASSOCTATES

ADVANCED ANALYTICAL LABS-TEST REPORT

(Project #853-3079)

Page 3

of 7

AAL PROJECT #0054

ATTENTION: Ned Stone DATE: 6/3/85

Sample Type: Water Sample Type: Water Sample Type: Water

Station # BP 4~3 | Station # BP 4-4 | station # : BP 5-

Sample #AA : 0379 Sample #AA :.-0382 Sample #AA : 0385
TEST REQUIRED Results (  ppb ) | Results (  ppb ) | Results ( ppb

. : ' : vk " c
GC/MS FRACTION - lo.5-21.5 10.0- IS.0 + 40.0-47.¢
VOLATILE COMPOUNDS
Acrolein < 1.0 < 1.0 < 1.0
Acrylonitrile < 1.0 <1.0 < 1.0
Benzene 1641.0 1640.0 < 1.0
Bis (Chloromethyl) ether < 1.0 < 1.0 < 1.0
Bromoform < 1.0 <1.0 < 1.0
Carbon tetrachloride < 1.0 1700.0 157.0
Chlorobenzene < 1.0 < 1.0 < 1.0
Chlorodi-bromomethane < 1.0 < 1.0 < 1.0
Chloroethane < 1.0 < 1.0 <1.0
2-Chloroethylvinyl ether < 1.0 < 1.0 _< 1.0
Chloroform < 1.0 3393.0 < 1.0
Dichlorobromomethane < 1.0 < 1.0 < 1.0
Dichlorodifluoromethane < 1.0 < 1.0 < 1.0
1,1-Dichloroeghane < 1.0 < 1.0 < 1.0
1,2-Dichloroethane < 1.0 < 1.0 < 1.0
1,1-Dichloroethylene < 1.0 < 1.0 2810.0
1,2-Dichloropropane < 1.0 1.0 <1.0
1,2-Dichloropropylene < 1.0 < 1.0 - ¢ 1.0
Ethylbenzene 1274.3 366.0 < 1.0
Methyl bromide < 1.0 < 1.0 < 1.0
Methyl chloride < 1.0 < 1.0 < 1.0
Methylene chloride 214.4 191.0 < 1.0
1,1,2,2-Tetrachloroethane 509. 2 1034.0 12.6
Tetrachloroethylene 757.1 1435.0 412.7
Toluene < 1.0 <1.0 < 1,0
1,2-Trans-Dichloroethylene <1.0 <1.,0 777.9
1,1,1-Trichloroethane <1.0 30,635.0 3630.8
1,1,2-Trichloroethane < 1.0 83,0 < 1.0
Trichloroethylene 1622.3 1868.0 68.3
Trichlorofluoromethane < 1.0 < 1.0 < 1.0
Vinyl chloride < 1.0 1.0 < 1.0
SN T

Steve Tscukalas. FIu.2.
Director of Chemistry
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ADVANCED ANALYTICAL LABS-TEST REPORT Page 4 of 7
'CLIENT: GOLDER ASSOCIATES —_— (Project #853-3079)
AAL PROJECT #0054
ATTENTION:  Ned Stone DATE: 6/3/85
Sample Type: Water Sample Type: Water Sample Type: Water
Station # : BP 5-2 | Station # :BP 5-3 Station # :BP 5-4
Sample #AA : 0389 Sample #AA :0392 Sample #AA :0395
TEST REQUIRED Results ( ppb ) Results ( ppb ) Results (  ppb
’ 13
' . c— -2-- <™ ! '
GC/MS FRACTION - 23.L -35.) 1¥.§ =22.5 ¢ 16.6-15.0
VOLATILE COMPOUNDS
Acrolein < 1.0 < 1.0 1.0
Acrylonitrile < 1.0 <1.0 <1.0
Benzene 17.3 319.0 81.0
{Chloromethyl) ether < 1.0 <1.0 <1.0
Bromoform < 1.0 < 1.0 <1.0
Carbon tetrachloride < 1.0 < 1.0 < 1.0
Chlcrobenzene < 1.0 < 1.0 <1.0
Chlcrodi-bromomethane < 1.0 9.5 < 1,0
Chloroethane < 1.0 < 1.0 <1.0
2-Chloroethylvinyl ether <1.0 <1.0 < 1.0
Chloroform 187.2 138.0 9.0
.Dichlorobromomethane < 1.0 <1.0 <1,0
Dichlorodifluoromethane < 1.0 <1.0 <1.0
i,1-Dichloroethane < 1.0 <1.0 <1,0
1,2-Dichloroethane < 1.0 1,0 < 1.0
1,1-Dichloroethylene 3185.0 1.0 < 1.0
1,2-Dichloropropane < 1.0 i <1.0 < 1.0
1,2-Dichloropropylene < 1.0 <1.90 - <10
Ethylbenzene < 1.0 72.0 6.0
Methyl bromide < 1.0 <1.0 < 1,0
Methyl chloride 1.0 <1.0 <1,0
Methylene chloride 8.6 8.0 4,0
1,1,2,2-Tetrachloroethane 6.8 142.0 10,0
Tetrachloroethylene 7.7 < 1.0 162.0
Toluene 242.2 < 1.0 755.0
1,2-Trans-Dichloroethylene - < 1.0 <1.,0 525.0
1,1,1-Trichloroethane 1235.2 9804,0 2257.0
1,1,2-Trichloroethane < 1.0 114.0 1687.0
Trichloroethylene 88.3 78.0 139.0
Trichlorofluoromethane < 1.0 <1.0 < 1.0
Vinyl chloride < 1.0 <1.0 < 1.0
. S '/‘/'I

Steve Tsoukalas, Pn.D.
Director of Chemistry
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ADVANCED ANALYTICAL LABS-TEST REPORT

CLIENT: GOLDER ASSOCIATES

ATTENTION: Ned Stone

———

DATE:

(Project #853-3079)

6/3/85

rage 14 ot 1

‘Page S of 7

AAL PROJECT #0054

TEST REQUIRED

Station #

Results ( ppb

Sample Type: Water
: BP3-4
Sample #AA : (0369

Sample Type:
Station #
Sample #AA :

Results (

Sample Type:
Station #
Sample #AA :

) Results (

GC/MS FRACTION - BASE/
NEUTRAL COMPOUNDS
Acenaphthene
Acenaphthylene
Anthracene

Benzidine

Benzo (a) anthracene
Benzo (a) Pyrene

3,4~ Benzo-fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Bis (2-chloroethoxy)methane

is (2-Chloroethyl)ether
‘s (2-Chloroisopropyl)ether
Bis (2-Ethyl-hexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene

4-Chlorophenyl phenyl ether
Chrysene

Dibenzo (a,h) anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Di-N-Butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-N-Octyl Phthalate
1,2~-Diphenylhydrazine

\o.2-13+.7

I N I IN IN I
LN junjun jun junjun

2N 2N 2N 29 29 Y
FIUIUIU1U1U1

29 2 2% 2% 7aN 2N
U1F1U1U1U1U1

2N 12
£~

~
IO o |6 |n

N N
P\UI
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NN NN
afatatatoba
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Steve Tsoukales, Ph.D.
Director of Chemistry
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ADVANCED ANALYTICAL LABS~-TEST REPORT Page ge of fz
CLIENT:  GOLDER ASSOCIATES  —--  (Project #853-3079)
5 AAL PROJECT #0054
ATTENTION: Ned Stone DATE: 6/3/85 :
Sample Type: Water Sample Type: Sample Type:
Station # : BP3-4 Station # Station #
Sample #AA : 0369 Sample #AA : ___ | Sample #AA :
TEST REQUIRED Results (  ppb ) | Results ( ) | Results (
!
GC/MS FRACTION - BASE/ \o.2'-172
NEUTRAL COMPOUNDS (CONT'D)
Fluoranthene <5
Fluorene <5
Hexachlorobenzene <5
Hexachlorobutadiene <5
Hexachlorocyclopentadiene <5
Hexachloroethane <S5

Indeno (1,2,3-cd) pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodi-methylamine

2923232223 2
U‘IU‘IUI}J‘IK.DU‘I

-Nitrosodi~N-Propylamine

N-Nitro-sodiphenylamine <5
Phenanthrene <5
Pyrene < S
1,2,4-Trichlorobenzene <5
1,3,5-Trichlorobenzene 17

SAT

Steve Tsoukz'las, £~ D,
Directar of Chzrmisiry
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3 10 00292

‘ ADVANCED ANALYTICAL LABS-TEST REPORT Page 7 of 7/
CLILNT: GOLDER ASSOCIATES _— (Projgct #853-3079) AAL PROJECT #0054
ATTENTION:  Ned Stone ' DATE: 6/3/85

Sample Type: Water Samp¥e Type: Sample Type:
Station # : BP3-4 Station # Station #
Sample #AA : 0369 Sample #AA : Sample #AA :
TEST REQUIRED Results ( ppb ) | Results ( ) | Results ( )
GC/MS FRACTION - 6.2 -1#.7
ACID COMPOUNDS :
2-Chlorophenol 220
? 7-nichlorophenol <5
¢,s-Uimethylphenol ' 4
4 ,6-Dinitro-0O-cresol <5

2,4-Dinitrophenol <5
2-Nitrophenol <35
4-Nitrophenol <5
P-chloro-M-cresol <5

Pentachlorophenol <5
"henol 281
,4,6-Trichlorophenol <35

S N- T
Steve Tscuka'es, Fh.D.
Directar of Charnistry




AAL

5 10 00293

ADVANCED ANALYTICAL LABS

CHIEF CHEMIST

Reported for:

DR. STEVE N. TSOUKALAS

RECEIVED

P.O. Box 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

GAl- AT

GOLDER ASSOCIATES
3772 Pleasantdale Road
Suite 165

Project Identification:
(AAL PROJECT #0054)

Project #853-3079

Atlanta, GA 30340 Date Received:  4/29/85
ATTN: Mr. Ned Stone Report Date: 6/3/85
PH DETERMINATION
AAL # STATION # PH
0361 SIS e e E A e R s e T 5.0
‘ 0364 B L e e e 5.0
0367 bt R A R T = O A - <
0370 B e o s v elibtes o e 5.0
0373 B el 1 S s S alnnta s at i i e i & 5.5
0376 BRI s i S 6 5 a e it ahe 4.6
0379 i B = e e R e e B O R Y 4.5
0382 i O T s A R e 5.5
0385 B e Il 1o o) o i 107 B 6 S et o (S 4.9
0389 e = e s L T R T 6.0
0392 B e s e s e s 4.6
0395 B o e G i o im0 i 9.3

Respectfully submitted,

liﬁ‘nare)fV"7§;L¢bé}éx;ﬁ;

Steve N. Tsoukalas
PhD Chemist

Page_ 1 _Of_3_
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5 10 D024 sovancep anavyricaL LABS-TEST REPORT

.um GOLDER ASSOCIATES ~ —-—  (project #853-3079) =~ * ADD ON

Page 2 of 3

AAL PROJECT #0054

ATTENTION: Ned Stone DATE:  6/3/85
Sample Type: Water Sample Type: Sample Type:
Station # : BP 3-4 | Station # Station #
Sample #AA : (0369 | Sample #AA : Sample #AA :

TEST REQUIRED Results (  ppb ) Results ( ) Results (

: [ !

GC/MS FRACTION-PESTICIDES 0.2 133

Aldrin < 0.001

BHC~alpha { 0.001

BHC-beta < 0.001

BHC-delta < 0,001

BHC-gamma < 0.001

Chlordane < 0.001

4,4'-DDT < 0.001

4,4'-DDE < 0.001

4,4'-DDD < 0.001

Dieldrin < 0,001

Endosulfan-alpha < 0,001

Endosulfan-beta < 0.001

Endosulfan sulfate < 0.001

Endrin < 0.001

ndrin aldehyde < 0.001

Heptachlor < 0.001

Heptachlor epoxide < 0.001

PCB-1242 < 0,01

PCB-1254 < 0.01

PCB-1221 < 0.01

PCB-1232 < 0,01

PCB-1248 < 0,01

PCB-1260 < 0,01

PCB-1016 < Q.01

Toxaphene < 0,01

Steve Tsoukalas, Ph.D.
Directar of Chemistry
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ADVANCED ANALYTICAL LABS-TEST REPORT

Page 189 of 1.

Fage 3 of 3

CLIENT: GOLDER ASSOCIATES e (Project #853-3079) - * ADD ON
ATTENTION: Ned Stone DATE: 6/3/85 AAL PROJECT #0054
Sample Type: Water Sample Type: Sample Type:
Station # : BP 3-4 | Station # Station #
Sample #AA : 0368 Sample #AA : Sample #AA :
TEST REQUIRED Results (  ppm ) | Results ( Results (
Sl o 1.2 -\V+%
Afumymmm . 0t o Sl o Lo e e
Antimony < 0.02
Arsenic < 0.02
Barium ———
Beryllium < 0.005
Borame. - . oL Lo R R e
Cadmium < 0.01
Chromium < 0.04
€obalt oo LSRG oS
Copper 0.04
Iron e
Lead 0.06
gnesium —————=
‘nganese ——————
Mercury < 0.001
Molybdenum ———
Nickel 0.08
Potassium ———
Selenium < 0.01
Silicon Sl
Silver < 0.04
Sodium = AR ESE
Sulfur —————
Thallium <. 0,02
Tin —
FrEmEin e S o kg e Jl R e
Vanadium —————
Zinc 0.3

:SBLQVQEJY jZingﬁfﬁ;,/

Sicve Tsoukalas, Ph.D.
Directar of Chemistry
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rage 1 or t

5 1
ACL 0 0029% ANCED CHEMISTRY L.ABS, INC.
R. STEVE N. TSOUKALAS P.0.BOX 88610 « ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
gzzgePiggsantdale Road ACL Project No.: #0101
Atlanta, GA 30340 Date Received:  9/20/85
Attention: Report Date: 9/30/85
Sample Type : WATER | Sample Type : WATER | Sample Type : WATER
Station # : __ | Station # : Station # : _
Sample #ACL : 0862 | Sample #ACL: 0863 | Sample #ACL : 0864
TEST REQUIRED Resuits ( ppb ) | Results( ) | Results( b )
111 " " " " 1"
GC/MS FRACTION - 1A3t§1;u, 16 2AB ;h.ru 2F 3A cFr:ru 3D
VOLATILE COMPOUNDS r4 BF-3
Acrolein * * #
Acrylonitrile * * *
Benzene 161 3 %
Bis (Chloromethyl) ether #* #* 3
3romoform #* #* 3
Carbon tetrachloride * * %
Chlorobenzene 41 #* 445
Chlorodi-bromomethane * * *
Chloroethane #* #* #
2-Chloroethylvinyi ether * * #
Chloroform 414 #* %
Dichlorobromomethane * * %
Dichiorodifluoromethane 3 #* %
1,1-Dichloroethane 880 * *
1,2-Dichloroethane #* * 3t
1,1-Dichloroethylene 6827 * #*
1,2-Dichloropropane * * *
1,2-Dichloropropylene * * #
Ethylbenzene 149 * 55
Methyl bromide * * #
Methyl chioride * * *
Methylene chloride 10093 * #*
1,1,2,2-Tetrachioroethane 10328 3* 1510
Tetrachioroethylene 5028 67 823
Toluene 2416 8 4995
1,2-Trans-Dichloroethylene * * ®
1,1,1-Trichloroethane 4462 8 1503
‘1,1,2-Trichloroethane #* * #
Trichloroethylene 4496 31 1213
Trichlorofiuoromethane * * *
Vinyl chloride bl * *

Steve Tsoukalas, Ph.D. 3 Page _ 1 Of ____

* If present, less than 5 ppb. )
Director of Chemistry
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, . STEVE N. TSOUKALAS
- CHIEF CHEMIST

Client: GOLDER ASSOCIATES
3772 Pleasantdale Road

Suite 165

- Atlanta, GA 30340

Attention:

P.0.BOX 88610 ¢« ATLANTA GEORGIA 30356
TELEPHONE (404) 455-1266

Client Project No.: #853-30798
ACL Project No.: #0101
Date Received: 9/20/85

Report Date:  9/30/85

TEST REQUIRED

Sample Type : _KAIER_
Station # 1 oap
Sample #ACL : __Q&i_

Results ( ppb )

Sample Type : WATER
Station # 1 7AB
Sample #ACL : 0866

Results ( ppb )

Sample Type

Station #
Sample #ACL : 0867

Results (

WATER
:84B

ppb )

GC/MS FRACTION -
VOLATILE COMPOUNDS

Acrolein

Acrylonitrile

Benzene

Bis (Chioromethytl) ether

Iromoform

_arbon tetrachloride
Chlorobenzene
Chiorodi-bromomethane

Chloroethane
2-Chloroethylvinyt ether
Chloroform
Dichlorobromomethane

Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroethylene

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chioride
Methylene chloride
1,1,2,2-Tetrachioroethane
Tetrachloroethylene

Toluene
1,2-Trans-Dichloroethylene
1,1,1-Trichloroethane

‘1,1,2-Trichloroethane
Trichioroethylene
Trichlorofluoromethane
Vinyl chloride

PG

$-7
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K|k *

LR E A E AR

[ x| %

o Y Y PN

a0 ok x|

A fok 1%
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a f e f | I |% I

—
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*

1

[00]

*

*

*

*

* If present, less than 5 ppb.
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ACL 33 10 00299 4pygNCED CHEMISTRY LABS, INC.

.STEVE N. TSOUKALAS ' P.O. BOX 88610 « ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
Szzgepiggsa“tdale Road ACL Project No.: #0101
Atlanta, GA 30340 Date Received: 9/20/85
Attention: Report Date: g9/30/85
Sample Type :WATER Sample Type : WATER | Sample Type : WATER _
Station # :9AB | Station # : 10AB | Station # t11AB
Sample #ACL :QBAR | Sample #ACL : 0869 | Sample #ACL : 0870
TEST REQUIRED Results( ., ) | Results( ppb ) | Resulits( bpb )
GCIMS FRACTION - £-9 F-10 Pl
VOLATILE COMPOUNDS
Acrolein * * #*
Acrylonitrile * * *
_ Benzene * * *
Bis (Chioromethyl) ether * #* *
Bromoform * * #
Carbon tetrachloride * * ¥
-Chlorobenzene * * *
Chiorodi-bromomethane * * 3

*
*
*

Chloroethane

2-Chloroethylvinyl ether
Chiloroform 115 2719
Dichlorobromomethane

%*
*
%

*

*
*
*

Dichlorodifluoromethane #* 3 #*
1,1-Dichloroethane #* 2152 #*
1,2-Dichloroethane #* * *
1,1-Dichloroethylene 136 1152 %
1,2-Dichloropropane ® * *
1,2-Dichioropropylene * * *
Ethylbenzene * 67 *
Methyl bromide * * *
Methyl chloride * * #*
Methylene chloride * 1973 3*
1,1,2,2-Tetrachloroethane * 902 #*
Tetrachloroethylene 42 430 *
Toluene * 122 *
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane 191 1654 #*
1,1,2-Trichloroethane 58 * 3t
Trichloroethyiene 29 679 *
Trichlorofluoromethane * * d
Vinyl chloride * 3 *
* If present, less than 5 ppb. ' Page _ 3 Of

N




ACL

tage T W

3 10 0pzggAD VANCED CHEMISTRY LABS, INC.

. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.0.BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
3772 Pleasantdale Road i .
Suite 165 ACL Pro;ec?t No.: 40101
Atlanta, GA 30340 Date Received: 9/20/85
Attention: Report Date:  9/30/85
Sample Type : WATER | Sample Type : WATER | Sample Type : WATER
Station # : 12AB | Station # : 13AB Station # :14AR
Sample #ACL : Q871 | Sample #ACL : 0872 Sample #ACL : 0873
TEST REQUIRED Results ( ppb ) | Results ( ppb ) | Results ( ppb )
GC/MS FRACTION - -2 =- 13 P-4
VOLATILE COMPOUNDS
Acrolein * #* 3
Acrylonitrile 3* 3 #*
Benzene #* 23 %
Bis (Chloromethyl) ether * #* 3t
3romoform #* * #*
Carbon tetrachloride 3* # 3
Chlorobenzene * # x
Cniorodi-bromomethane #* #* 3
Chiloroethane #* #* #*
2-Chloroethylvinyi ether hia #* #*
Chloroform * #* #*
Dichlorobromomethane 3* 1699 3*
Dichlorodifluoromethane #* # #*
1,1-Dichloroethane _ 13963 167
1,2-Dichloroethane #* # #*
1,1-Dichloroethyiene * 928 2216
1,2-Dichloropropane #* #* ¥
1.2-Dichloropropyiene * #* #*
Ethyibenzene #* 48 *
Methyl bromide 3# 3# 3
Methyl chloride * #* #*
Methytene chloride * * 2986
1,1,2,2-Tetrachloroethane * * 636
Tetrachloroethyiene _60 146 423
Toluene ¥* 177 178
1,2-Trans-Dichloroethylene * 3* #*
1,1,1-Trichloroethane * 986 2102
.1,1,2-Trich|oroethane * ¥* *
Trichioroethyiene #* 191 188
Trichlorofluoromethane #* #* *
Vinyl chloride #* * *

* 1f present, less than 5 ppb.

Page __4 _ Of

~



#age o o1 10

3 10 003
ACL 01 A DVANCED CHEMISTRY LABS, INC.

. STEVE N. TSOUKALAS p.0. BOX 88610 » ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
Client: GOLDER ASSOCIATES Client Project No.:  4g53_30798
3772 Pleasantdale Road ACL Project No.: #0101
Suite 165 . .
Atlanta, GA 30340 Date Received: 9/20/85
Attention: Report Date:  9/30/85
Sample Type : WATER | Sample Type : _\»LAIE.R_ Sample Type : WATFR
Statlon # : _15AB__ | station # : 16AB | Station # : 20AB
Sample #ACL : Q874 | Sample #ACL : _0_8_5_ _ | Sample #ACL : 0876
TEST REQUIRED Results(  ;pp ) | Results(  p5pp ) | Results( .,y )
GC/MS FRACTION . P-15 P-l1l WwW-\o
VOLATILE COMPOUNDS
Acrolein * # 3
Acrylonitrile * * 4
Benzene * 348 #*
Bis (Chloromethyl) ether * * #*
Qromoform 3 #* 3
arbon tetrachloride * * 3t
Chiorobenzene * 3 3
Chlorodi-bromomethane #* #* 3
Chloroethane #* #* #*
2-Chloroethylvinyl ether #* * %
Chloroform * #* %
Dichiorobromomethane #* #* %
Dichloroditiuoromethane * * *
1,1-Dichioroethane #* 922 #*
1,2-Dichioroethane #* 2155 *
1,1-Dichioroethylene 111 4828 x
1,2-Dichioropropane #* #* *
1.2-Dichioropropyiene * * #*
Ethylbenzene * 223 x
Methyl| bromide * *® 3
Methyl chloride * * #*
Methylene chloride # * #
1,1,2,2-Tetrachloroethane * 1825 #*
Tetrachloroethyiene 43 1993 *
Toiuene * 1351 #*
1,2-Trans-Dichloroethylene * ad l
1,1,1-Trichloroethane 49 5843 *
,1,2-Trichloroethane * * *
Trichloroethyiene #* 2130 3
Trichlorotluoromethane * * 3
Vinyl chioride 3 * +*

. 5
* 1f present, less than 5 ppb. Page of
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ACL |3 1q9 00302 ADVANCED CHEMISTRY LABS, INC.

_‘a. STEVE N. TSOUKALAS P.0. BOX 88610 » ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266

e

£

Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
3772 Pleasantdale Road i :
< Suite 165 ACL Pro;ec?t No.: #0101
- Atlanta, GA 30340 Date Received: 9/20/85
Attention: Report Date: g9/30/85
- Sample Type :WATER _ | Sample Type : WATER | Sample Type : WATER
Station # :28AB | station # : 29AB Station # w % P
Sample #ACL :0877 | Sample #ACL: 0878 | Sample #ACL : 0879
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results ( ppb )
GC/MS FRACTION - wW-a W -9 " Field Blank 1 "
VOLATILE COMPOUNDS
Acrolein * * *
Acrylonitrile * * 3
Benzene * * *
Bis (Chloromethyl) ether * * *
‘romoform ¥* * 3*
Carbon tetrachloride * * *
Chlorobenzene * * *
Chlorodi-bromomethane * * *
Chloroethane * 3 *
2-Chloroethylvinyl ether * * *
Chloroform * #* 3*
Dichlorobromomethane * i #*
Dichlorodifluoromethane * * 3*
1,1-Dichloroethane * * *
1,2-Dichloroethane * * #*
1,1-Dichloroethylene * * *
1,2-Dichloropropane * * *
1,2-Dichloropropylene * * *
Ethylbenzene * * *
Methyl bromide #* * *
Methyl chloride * * 3
Methylene chloride * * *
1,1,2,2-Tetrachloroethane * * *
Tetrachloroethylene * * *
Toluene * * *
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane * * *
1,1,2-Trichloroethane * #* *
Trichloroethylene * * *
Trichlorofluoromethane * * #*
Vinyl chloride * * 3*

* If present, less than 5 ppb. Page _6  Of




| ACL ] |, 44303 ADVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS
CHIEF CHEMIST

Client: GOLDER ASSOCIATES
3772 Pleasantdale Road

P.O. BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client Project No.: #853-30798
ACL Project No.: #0101

Suite 165 ’
Atlanta, GA 30340 Date Received: 9/20/85
Attention: Report Date: 9/30/85
Sample Type : WATER | Sample Type : WATER | Sample Type : WATER
Station # 1| Station # 1 | Station # e TN
Sample #ACL : 0880 | Sample #ACL : 0881 | Sample #ACL : 0232
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results ( ppb )
GC/MS FRACTION - " Field Blank 2 " " Blank 1 " " Blank 2 "
VOLATILE COMPOUNDS
Acrolein * * *
Acrylonitrile * * 3
Benzene * * *
Bis (Chloromethyl) ether * * 5
Bromoform * #* *
arbon tetrachloride * 3 *
hiorobenzene 3* 3 3
hlorodi-bromomethane * 3 3
Chloroethane * * 3*
2-Chioroethylvinyl ether * * 5
Chloroform * 3* *
Dichlorobromomethane * #* *
Dichlorodifluoromethane 3* * %
1,1-Dichioroethane ¥* 3 3
1,2-Dichloroethane * 3* ¥
1,1-Dichloroethylene * #* *
1,2-Dichloropropane * * *
1,2-Dichloropropylene * * #
Ethylbenzene * * 3*
Methyl bromide * % 3
Methyl chloride * * *
Methylene chloride * * 3
1,1,2,2-Tetrachlioroethane * »* =
Tetrachloroethylene * * *
Toluene 3* * 3
1,2-Trans-Dichloroethylene * * 3
1,1,1-Trichloroethane * * 3*
1,1,2-Trichloroethane * * *
richloroethylene * * *
richlorofluoromethane ¥* 2ok * ¥*
Vinyl chloride #* 3#* *

* If present, less than 5 ppb.




ACL 3

10 00304 4DVANCED CHEMISTRY LABS, INC.

R. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.O. BOX 88610 * ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.:  4853_30798
3772 Pleasantdale Road ACL Project No.: #0101
Suite 165 D R 3 3
Atlanta, GA 30340 ate Received: 9/20/85
Attention: Report Date: 9/30/85
Sample Type : WATER | Sample Type : WATER | Sample Type : WATER
Station # 1 | Station # T | Station # T Sy
Sample #ACL : 0883 | Sample #ACL : 0891 | Sample #ACL : 0892
TEST REQUIRED Results( ppb ) | Results ( ppb ) | Results ( ppb )
GC/MS FRACTION - " Blank 3 " " 4A thru 4D Comp."| " 5A thru 5D Comp. "
VOLATILE COMPOUNDS BP-H4 BRP-&
Acrolein * * *
Acrylonitrile * * #*
Benzene i 58 3%
Bis (Chloromethyl) ether * * *
Bromoform * * %
Carbon tetrachloride * * %
Chlorobenzene * * 1
Chlorodi-bromomethane * * #*
Chloroethane * i+ 1
2-Chloroethylvinyl ether * * *
Chloroform * 1774 #*
Dichlorobromomethane ¥ * 3
Dichlorodifluoromethane 3* * #*
1,1-Dichloroethane * 705 65
1,2-Dichloroethane * * 3
1,1-Dichloroethylene * * 152
1,2-Dichloropropane * * *
1,2-Dichloropropylene * * *
Ethylbenzene * 78 3
Methyl bromide * * 3¢
Methyl chloride #* * *
Methylene chioride x 3005 *
1,1,2,2-Tetrachloroethane * 219 *
Tetrachloroethylene * 174 7
Toluene #* 348 #*
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane * 3745 20
’ 1,1,2-Trichloroethane * * 11
Trichloroethylene * 86 6
Trichlorofluoromethane 3* 3* 3*
Vinyl chloride * 3* 5
Page 8 Of

* If present, less than 5 ppb.




10 00305

ADVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS

. CHIEF CHEMIST

P.0. BOX 88610 » ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client:  GOLDER ASSOCIATES Client Project No.:  4g53_30798
3772 Pleasantdale Road i .
Suite 165 ACL Pro;ec?t No.: #0101
Atlanta, GA 30340 Date Received:  9/20/85
Attention: Report Date: 9/30/85
Sample Type :WATER | Sample Type : WATER | Sample Type :
Station # 1| Station # :4C | Station # M
Sample #ACL :Q893 | Sample #ACL: 0910 | Sample #ACL :
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results (
Mey€r's Cree & -3
GC/MS FRACTION - " 504, 50B " 8P
VOLATILE COMPOUNDS
Acrolein ¥ *
Acrylonitrile = =
Benzene * 113
Bis (Chloromethyl) ether * *
Bromoform * *
arbon tetrachloride 3* 3*
Chiorobenzene * *
Chlorodi-bromomethane 3 *
Chloroethane * *
2-Chloroethylvinyl ether * *
Chloroform * 1794
Dichlorobromomethane * *
Dichlorodifluoromethane * *
1,1-Dichloroethane * 1486
1,2-Dichloroethane * *
1,1-Dichloroethylene * *
1,2-Dichloropropane * 3*
1,2-Dichloropropylene * *
Ethylbenzene * 149
Methyl bromide * %
Methyl chloride ¥* *
Methylene chioride * 6356
1,1,2,2-Tetrachloroethane * 2L
Tetrachloroethylene * 12%
Toluene * 555
1,2-Trans-Dichloroethylene * *
1,1,1-Trichloroethane * 2202
1,1,2-Trichloroethane * #*
Trichloroethylene * 88
Trichlorofluoromethane * *
Vinyl chloride » -
Page 9  of

* 1f present, less than 5 ppb.




| ACL

3 10 00305%

ADVANCED CHEMISTRY LABS, INC.

JR. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.O. BOX 88610 ¢« ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client:  GOLDER ASSOCIATES Client Project No.:  #853-30798
g77§e}’iggsantdale Road ACL Project No.: #0101
ui -
Atlanta, GA 30340 Date Received: 9/20/85
Attention: Mr. Bill Lozier Report Date:  10/3/85

Station # P-6 (water sample)

ACL #0884

METALS (ppm)

Antimony ... .iiiiiii ittt < 0.01

AFSENIC ittt ieeteenonnncsannnes < 0.01

Beryllium . ....iviitrieneniannnnnnss < 0.01

Cadmium .t eeereoneoosneennansses < 0.01

Chromium .. iverereeennnnoeennannees < 0.01

(6703 57 1= o < 0.01

Lead . ..ivt it inrieenseoseenanonnns < 0.01

Mercury ... iiiieirrinearennesnannns < 0.01

Nickel ittt eiieeeneneonnconannnse < 0.01

Selenium .. ietirternreccncernaanns < 0.01

C1lVeT  iitireerceer et < 0.01

Titanium caeesseecseearerenearnanns < 0.01

ZINC e venesncsoecnsesnnesvanasan < 0.01

Cyanide (Ppm)  vviverirenroneoanaass < 0.02

Phenols (ppm)  .i.iieiirirennercnnenns < 0.10

Koo N Toowiitarla
Steve Tsoukalas, Ph.D. Page _ L of _5

Director of Chemistrv
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ACL % 10 00307 4pp4NCED CHEMISTRY LABS, INC.

NR. STEVE N. TSOUKALAS P.0.BOX 88610 ¢ ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
gzzgeP]l.Ee)gsantdale Road ACL Project No.. #0101
Atlanta, GA 30340 Date Received:  g/20/85
Attention:  Bj11 Lozier Report Date:  10/3/85
Sample Type : Water Sample Type : Waste Sample Type :
Station # : 10B | Station # : IT=1 __ | Station # :
Sample #ACL : 0869 | Sample #ACL: 0911 | Sample #ACL : ____
TEST REQUIRED Results ( ppb ) | Resuits( ppm ) | Results( )
GC/MS FRACTION - "Duplicate" TAMNE,
VOLATILE COMPOUNDS P~ \C
Acrolein bl *#
Acrylonitrile #* 3 34
Benzene #*3 3t
Bis (Chloromethyl) ether okl halkad
Bromoform *3# *3
Carbon tetrachloride hiad #*3t
Chiorobenzene hidad #*34
Chiorodi-bromomethane i #3#
Chloroethane *# #i
2-Chloroethylvinyl ether okl 3t
Chloroform 2797 P
Dichlorobromomethane % *3t
Dichlorodiftuoromethane Rtk *#
1.1-Dichloroethane 761 *x
1,2-Dichloroethane *3 #3
1,1-Dichloroethyliene 390 #
1,2-Dichloropropane ' it #3t
1,2-Dichloropropylene s.] *3
Ethyibenzene 51 *at
Methy! bromide #*3 3*3t
Methyl chioride # 3% 33
Methylene chloride 1583 #%
1,1,2,2-Tetrachloroethane 1320 #3
Tetrachioroethylene 324 #3t
Toluene 86 33
1,2-Trans-Dichioroethylene il it
1,1,1-Trichlioroethane 1162 3
1,1,2-Trichloroethane 3 3
Trichloroethylene 523 122
Trichlorofluoromethane e #*it
Vinyl chioride *at fakid

* If present, less than 5.0. Page _2 _ Of _6




—
ACL

DR. STEVE N. TSOUKALAS
CHIEF CHEMIST

2 10 00308 ADVANCED CHEMISTRY LABS, INC.

P.0. BOX 88610 « ATLANTA, GEORGIA 30356

TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
gzzgePll.ggsantdale Road ACL Project No.: 40101
Atlanta, GA 30340 Date Received:  9/20/85
Attention: Bill Lozier Report Date: 10/3/85
Sample Type : WATER | sample Type : WASTE | sample Type :
Station # P-6 | Station # : I-1 | station # e
Sample #ACL: 0884 | Sample #ACL: 0911 | Sample #ACL :
TEST REQUIRED Results ( opb ) | Results ( ppm ) | Results ( )
TAa |
GC/MS FRACTION - AL
ACID COMPOUNDS
2-Chiorophenol ol 33300
2,4-Dichlorophenol kil 511
2,4-Dimethylphenol d ¥
4,6-Dinitro-O-cresol haiiad faad
2.4-Dinitrophenol halkid **
2-Nitropheno! Bl hal
4-Nitrophenol okl Rl
P-chloro-M-cresol il e
Pentachiorophenol higal Rl
Phenol i 13774
2.4,6-Trichlorophenol halkal 1786

*% 1f present, less than 5.0.

Page _ 3 Of _6



ACL

rage 13 of

3 10 00309 4pyYANCED CHEMISTRY LABS, INC.

' DR. STEVE N. TSOUKALAS
. CHIEF CHEMIST

P.0. BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
3772 Pleasantdale Road ACL Project No.: #0101
- Suite 165 . .
- Atlanta, GA 30340 Date Received:  9/20/85

Attention: Bill Lozier Report Date: 10/3/85
Sample Type : WATER | Sample Type : WASTE | Sample Type :
Station # : P-6 | station # :I-1 | station # e
Sample #ACL: 0884 | sample #ACL: 0911 | sample #ACL:__

TEST REQUIRED Resuits ( ppb ) | Results( ;o ) | Results ( )

GC/MS FRACTION - BASE/ TVANK

NEUTRAL COMPOUNDS

Acenaphthene ol ol

Acenaphthylene kel 3

Anthracene * ol

Benzidine it el

Benzo (a) anthracene fakl ak

Benzo (a) pyrene alal o

3.4- Benzo-fluoranthene ** **

Benzo (ghi) perylene i ol

Benzo (k) fluoranthene huled s

Bis (2-chloroethoxy) methane ** Ll

Bis (2-chloroethyi) ether 3 e

Bis (2-chloroisopropytl) ether ** b

Bis (2-ethyl-hexyl) phthalate hakid it

4-Bromophenyl phenyl ether b il

Butyl benzyl phthalate b it

2-Chloronaphthalene hin.d Ll

4-Chlorophenyl phenyl ether *x #*H

Chrysene bzl ki

Dibenzo (a,h) anthracene it it

1,2-Dichiorobenzene hidid hinis

1,3-Dichlorobenzene ¥ it

1,4.Dichiorobenzene kil i

3.3'-Dichlorobenzidine e bl

Diethyl phthalate akd ot

Dimethyl phthalate ol b

Di-N-Butyl phthalate * r®

2,4.Dinitrotoluene k] Ll

2,6-Dinitrotoluene baxd %

Di-N-Octyl phthalate *H L

1,2-Diphenylhydrazine bl e

## Tf present, less than 5.0,

1.




ACL |

\

10 00310 ADVANCED CHEMISTRY LABS, INC.

R. STEVE N. TSOUKALAS
‘ CHIEF CHEMIST

P.0.BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.:  #853-30798
3772 Pleasantdale Road ACL Project No.: #0101
Suite 165 :
Atlanta, GA 30340 Date Received:  9/20/85
Attention: Bill Lozier Report Date: 10/3/85
Sample Type : WATER | Sample Type : WASTE | Sample Type :
Station # : P-6 | station # : T-1___ | Station # -
Sample #ACL: 0884 | sample #ACL: 0911 | Ssample #ACL : _______
TEST REQUIRED Results( o, ) |Results( oy ) | Results( )
GC/MS FRACTION - BASE/
NEUTRAL COMPOUNDS TTANK
(CONT'D)
Fluoranthene falal falal
Fiuorene falkal hallal
Hexachiorobenzene o il
Hexachlorobutadiene il 3
{exachlorocyclopentadiene hiltad o
Hexachloroethane % Ll
Indeno (1,2,3,-cd) pyrene fallad e
Isophorone it **
Naphthaiene bk H*H
Nitrobenzene bl il
N-Nitrosodi-methylamine hilkd kil
N-Nitrosodi-N-propyiamine bkl *
N-Nitro-sodiphenylamine ** Ll
Phenanthrene bl hikad
Pyrene Rl ¥**
1,2,4-Trichlorobenzene i hatad
#*3¢
If present, less than 5.0. Page 5 of _6

[N




ACL 3| 10 003

"1 ADVANCED CHEMISTRY LABS, INC.

R. STEVE N. TSOUKALAS
‘ : CHIEF CHEMIST

Client: GOLDER ASSOCIATES

3772 Pleasantdale
Suite 165
Atlanta, GA 30340

Attention: Bill Lozier

Road

P.O. BOX 88610 » ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client Project No.: #853-30798
ACL Project No.: #0101
Date Received. 9/20/85

Report Date: 10/3/85

TEST REQUIRED

Sample Type

Station #

Sample #ACL : 0884 | sample #ACL: 0911 | sample #ACL :

Resulits (

: _WATER | Sample Type : WASTE | Sample Type :
: _P-6 | station # : I-1 | Station # L

ppb ) | Results( ppm ) | Resuits ( )

#*

GC/MS FRACTION-PESTICIDES

Aldrin
BHC-alpha
BHC-beta
BHC-delta
BHC-gamma
Chilordane
4.4-.DDT

4,4'-DDE

44'-DDD

Dieldrin
Endosulfan-alpha
Endosuifan-beta
Endosulfan sulfate
Endrin

Endrin aidehyde
Heptachlor
Heptachlor epoxide
Toxaphene
PCB-1242
PCB-1254

PCB-1221

PCB-1232

PCB-1248
PCB-1260
PCB-1016

If present, less than 1.0.

TAMN

AR AR R AR I E AR

IR SR AR SR AR K

A | | | | %] %

A ) | ) | x| %

AR IRE AR AR AR S EIE S

A [ | A ok ]k | k| K|k

*

*

Page __ 6 Of _6



310 003572

RESULTS OF SELECTED
WELL SAMPLINGS
October-November, 1985



S e 3510 D033

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
ANALYTICAL SERVICES DIVISION

Sample Location:
Date of Collection:

Sample Number:

REPORT OF ORGANIC ANALYSIS

BLUFF ROAD

10/11/85%

H 86-049, H 86-050, H 86-051

H 86-049 -- Volatile otganics:

?(aa\

(1) 1,1-dichloroethene
(2) carbontetrachloride
(3) trichloroethene

(4) 1,1,1-trichloroethane

H 86-050 -- Volatile organics:

Po #T

(1) 1,1-dichloroethene
(2) carbon tetrachloride
(3) trichloroethene

(4) 1,1,1-trichloroethane

H 86-051 -- Volatile organics:

PiH# 1)
(2)
(3)
(4)
(5)
(6)
@)
(8)
(9)

(10)
(11)
(12)
13)
(14)
(15)
(16)
(17)
(18)
-(19)
(20)
(21)
(22)

‘eported by W’J

dichloromethane
1,1-dichloroethene
1,1-dichloroethane
chloroform
carbontetrachloride
1,2-dichloropropane
trichloroethene
1,1,2-trichloroethane
tetrachloroethene
chlorobenzene
trans-1,2-dichloroethene
1,2-dichloroethane
1,1,1-trichloroethane
benzene
1,1,2,2-tetrachloroethane
toluene

ethyl benzene
dichlorofluoromethane
thiobis-methane
thiophene
1,2-dibromoethane
2-methyl-3-hexanol

Sample Type:

Collected by:

rage 1 ot

GROUNDWATER

ZUCCA
JOHNSON

3.82 ug/t
3.29 ug/t
7.47 ug/t
5.26 ug/t
4.0 pg/l
3.4 ug/t ¥
7.9 ug/t oS
5.49 ug/lt  B2%Q )
- % O
£$%2%% O
el 2 ‘tg
860 g/t 2822 o A
904 ug/ 9’%‘;-\;'{'«.% ‘n
152 g/t 250z @
851  ug/l 2392 ‘@
890 ugl/t T e =
29.7 g/t “%323
. 603 ug/l il
15.2 pug/t
561 ug/f
14.3 g/t
230 ugl/l )
27.4 pg/t R
1,640  pg/t ECEE"’ B
96.9 ug/t i D
966 ug/l CC3 e
342 g/t ca =
12.6 pug/f IR Ay
IV Division

e /0/23 / %=
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" .2.10 00314

Page 2 of ¢

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

. .
’

ANALYTICAL SERVICES DIVISION

REPORT OF ORGANIC ANALYSIS

Sample Location: BLUFF ROAD

Date of Collection:

Sample Number:

10/11/85

H 86-052 -+l

H 86-052 —- VOLATILE ORGANICS -

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

(13)
o
(15)

(16)
(17)
(18)
(19)
(20)
(21)
(22)

‘.eported by /,/;'-/1/

dichloromethane
1,1-dichloroethene
1,1-dichloroethane
chloroform
carbontetrachloride
1,2-dichloropropane
trichloroethene
1,1,2-trichloroethane
tetrachloroethene
chlorobenzene
trans-1,2-dichlorcethene
1,2-dichloroethane
1,1,1-trichloroethane
benzene :
1,1,2,2-tetrachloroethane
toluene

ethyl benzene
dichlorofluoromethane
thiobis methane !
thiophene
1,2-dibromoethane
2-methyl-3-hexanol

838
898
149
836
929
30
585
16
491
13
233
27
1,564
98
961
319
11

Date

Sample Type: GROUNDWATER

Collected by: zucca
JOHNSON

ugl/t
ug/l
ug/t
ug/l
ug/l
<Tug/l
ug/t
ug/l
ug% o ﬁ
-Oug G

ug/l 275 m
Jug/l '
ug/L
s
Hg
ug/t 33
.Oug/L 373

.RECEWED

OCT 25 1335

GROUND-WATER
PROTECTION DIVISION

/c’,/ ﬁép{
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>

Sample
Location

RLUFF  RD.

Sample Type G-RLOULD -LIATEN. Comments

Date /O -// &S

. \ Ly 1~
EPARTMENT oF HEALTH AND ENVIRA( “NTAL confri ™~ ~£.
nvironmental Quality Control

' ; NG =
Analytical Services Data Sheet for Solid Waste and Hydrology U/ 120

-
(o]
Jd

~

S 0D

C.'._QL.','\_:;
County [?/Cfv‘LGNDPROTECTloN ‘

A

RESuLTs T®  RAYrean  fpsof

Collected by2 UC‘CQ/ _/_Egdﬂgg

A An "X" 1n the small column indicates

test requested

ime Collected (Milit.) /o Y5 160S /30 0y~ o5 /3
Sample Point P || pL#~ I Pl #/ PLrE L\ iy~
ab No. J 5’L-oqa P1.-pP| e -0 — Ft-ndg | IgL-psl e -Qs
rho-N, mg/1 Sy gn zreled Calcium 5'; é S 0 A .7
“03/N02'N’ mg/1 RE\J AV D J Hagnesium 5)1 4 % 21_4/ Ty
KN Nl 2 ces Sodium 5'\§ 310 &O
Nitrite, N, mg/] S. C. DEF|.|OF HE J Potassium

P, Busenoodaiid aosilitos  QArsenic [ p0 B MO0 5
Hardness, mg/1 Wastg Management Barium <0.: L<‘01~r 074
T, mg/1 [cOF N 14, SA (O [Cadmium i <p.010 K <010 <0 0
504 mg/1 H N K A=A oromim M Dp.of W<nof K<p.C

lashpoint, OF ' Copper N <00 NLpos” XL00
solids, Total, mg/] Iron 0.8 0 [ ¢
°5]ids, Tot. Diss, mg/] Lead <0.05 K<o.05 M <p.,0
‘, ” Manganese 0.05 X<o o 0,7
oH 5.5 5, b 507 Mercury ' b 0=

lkalinity mg/1 Nickel L0.00 oo (<065
Fluoride, mg/1 Selenium X<, 005 N<0.00%

i 3.0 L L 1¢.¢ Jsitver 0,07 N<o.08 <.6
Phenols, ug/1 Zinc.. 0.67 W 008 Y 0%

D
.yanide, mg/1 [IX}AQJ 19,
“3AS, mg/1 Remarks: L N
. : () gcC /¢ TERe
0 TemP 23 23 /hz? 7 4 g z
Flao PH 0 50 Nsa [|AM» ﬁ%%\sm%v I& FIELD.
1) SS. Co&D 60 60 /8 -

ﬁ/ zZ/J Vv a;a”tl:: Y I

Date Received in Regional Laboratory
Date Released from Regional Laboratory
Date Received in Central Laboratory IC%LLjJé?Y’/
Released from Spec & A. A. Section
Released from Metals Section

o

DHEC 4n-89 (01/81)

NEINSs
o

by o .1 \
by (Y MIMﬂQﬁﬂ@I

White - Program; Yellow - Pyvogram; Pink -Program; 6old - Lab




Environmenta! Quality control

IR Analytical Services pata Sheet for Solid Waste and Hydrology

;: 3 Sample
*s#  Location

2 10 00316
BLUFFE RN

Coun

Sample Type /ZR4LA/LD ~LANIL Comments

RESueTx 7%

ty  RICHL AN
LAY oaD a6

Date_/-//-65 Collected by 2vacs A4S AN X" In the small colwmn indicates
test requested
Tize Collected (Milit.)|| su34 /30 1
ample Point ' /‘/””' PIS# L
cab No. H | |96-087 /1[ Jt AS_
“Ho-N, mg/] calcium | /8
04/NO,-N, mg/1 Magnesiumif o ¢
TKN Sodium éZﬁZ
itrite, N, mg/1 Potassium
T-P, Arsenic 2. 030
ardness, mg/l Barium X g [
c1, mg/1 < A* Cadmium 01610
", mg/1 _%’ Chromium 0.39
. lashpoint, °F Copper 041:7
Salids, Total, mg/1 Iron 75
21ids, Tot. Diss, mg/1 Lead 01317
Solids, % Manganesel) 27
g (.. O Mercury oF
linity mg/1 Nickel O,2%
luoride, mg/1 selenium W1 40 005
10C 2.0 Silver @’m/
““enols, pg/1 Zinc 0,6
-JD . TN
rvanide, mg/1 EC‘: AR\ [[Za w
N\
5. ns/} oA Rmrks',@C MEPLS 2B - JAT:
F/eLd  TEmP 23 —t f7[72-7)4:7) ~on. /’/M—':e 2
Hen PH 5. GR“:""T,;'mV\s N = D
FED  SP. Corn /80 T ol
H 75%//4bl6 /lt?(l{(YiVith
Date Received in Regional Laboratory by
Date Released from Regional Laboratory by —
Date Received in Central Laboratory /o/}‘fk?!'/ by N\
Date Released from Spec & A. A. Sectionl /Zy/lg/iﬁg’ by L=
Nate Released from Metals Section H‘lj:)J'SS by ﬁrﬁ:),bomm

JHEC 40-89 (01/81)

White - Program; Yellow - Pyvogram; Pink -Program; Gold - Lab
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ACL { 1q 40317 4DVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS P.O. BOX 88610 « ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
3772 Pleasantdale Road ACL Project No.:
/ 0132
Suite 165

Date Received: 11/20/85
Report Date: 1;,.¢/a5

Atlanta, GA 30340
Mr. Mike Finney

Attention:

Sample Type : Water | Sample Type : Water | sample Type :
Station # : L-3 | Station # : P-17-1 | Station # t
Sample #ACL: _1196 | Sample #ACL: 1198 | Sample#ACL:____

TEST REQUIRED Results(  ppb ) | Results( ppb ) | Results( )
sSamPLrE Taweal

GC/MS FRACTION - Nov. 19,1995
VOLATILE COMPOUNDS

Acrolein

Acrylonitrile

Benzene

Bis (Chloromethyl) ether

k| k|
x|k [k

Iromoform

carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane

1AL
| x| x

Chloroethane
2-Chloroethylvinyl ether
Chioroform
Dichlorobromomethane

* |k | | %
* |k |k |*

Dichlorodifluoromethane
1,1-Dichioroethane
1,2-Dichloroethane
1,1-Dichloroethylene

L RENENL S
L L AL

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chioride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene

* |k x|

AR IE I SN Nt WL

b b e Pk

Toluene
1,2-Trans-Dichloroethylene
1,1,1-Trichioroethane
1,1,2-Trichloroethane

IR IE SR

kP Pk P

Lee
*

- Trichloroethylene
- Trichlorofluoromethane
Vinyl chloride

L
*

b
*

# If present, less than 5 ppb. Page _5 Of 2

R R R




DEU 4 1vod
ACL cn-an ADVANCED CHEMISTRY LABS, INC.
DR. STEVE N. TSOUKALAS ' P.0. BOX 88610 * ATLANTA, GEORGIA 30356
CHIEF CHEMIST 3 0 00 31 8 TELEPHONE (404) 455-1266

/ea'foL-r.s NS S‘C’MPL_E TAxre~ Nev. 2_6//9?5’

Client: GOLDER ASSOCIATES Client Project No.:  #853-3079 '"Bluff Road"
37'_/'2 Pleasantdale Road ACL Project No.: #0137
Suite 165 ———
Atlanta, GA 30340 Date Received: 11/26/85
Attention:  Mr. Michael Finney Report Date:  15/7/85
Sample Type : Water |SampleType : | Sample Type :
Station # : P-17 | Station # 1 | Station # :
Sample #ACL: 1210 | Sampie #ACL: _______ | Sampie #ACL :
+=sT REQUIRED Resuits ( opb ) | Results( ) | Results ( )

GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein

Acrylonitrile

Benzene

Bis (Chloromethyi) ether

Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane

Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane

vichiorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chloride
Methylene chloride
1,1,2.2-Tetrachloroethane
Tetrachloroethylene

£
O

Toluene
1,2-Trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

(o) [T
*8*"—‘******** L EENERE N E R A IR SIS IR *Ul==

[N
(@

Trichloroethylene
Trichlorofluoromethane
Vinyl chioride

*

*

* If present, less than 5 ppb. Steve Tsoukalas, Ph.D. Page _1_ Of 1
Director of Chemistry
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. 53 10 00319

RESULTS OF COMPLETE
WELL SAMPLING
December, 1985
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ACL ? 10 00320 4py4NCED CHEMISTRY LABS, INC.

.STEVE N. TSOUKALAS P.0.BOX 88610 « ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
. RECE] 1 ? s
Client: GOLDER ASSOCIATES VED DEC Client Project No.. #853-3079
gzzgepiggsa“tdale Road ACL Project No.: #0140
Atlanta, GA 30340 Date Received: 12/7/85
Attention: Ned Stone Report Date: 12/13/85
Sample Type : Water | sample Type : Water | Sample Type : Water
Station # : P-6 | station # : P-7 | station # . P-8
Sample #ACL: _1213 | sample #ACL: 1214 | sample #ACL : 1215
TEST REQUIRED Results ( ppb ) | Results(  ppp ) | Results ( ppb )
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein —— _— —
Acrylonitrile i —-— _—
Benzene * * ¥
Bis (Chloromethyl) ether * * *
‘ &romoform * * *
1 arbon tetrachloride * * *
| Chlorobenzene * * 3
Chlorodi-bromomethane * * *
Chloroethane * * *
2-Chioroethylvinyl ether * * *
Chloroform * 93 *
Dichlorobromomethane * * *
Dichiorodifluoromethane * * *
1,1-Dichioroethane * # *
1,2-Dichioroethane * * #*
1,1-Dichloroethylene *_ * *
1,2-Dichloropropane il * *
1,2-Dichloropropylene * #* *
Ethyibenzene # #* *
Methy!l bromide * * *
Methyt chloride * #* *
Methylene chloride #* #* *
1,1,2,2-Tetrachloroethane bad b #*
Tetrachloroethylene * * #*
Toluene * * #
1,2-Trans-Dichloroethyiene #* * *
1,1,1-Trichloroethane #* 400 *
'1,1.2-Trich|oroethane * 10 *
Trichloroethylene * 73 *
Trichlorofluoromethane * * *
Vinyl chloride * * #*

* 1f present, less than 5 ppb.

—

Steve Tsoukalas, Ph.D. Page ot 7

Director of Chemistry
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ACL ,

10 00321

ADVANCED CHEMISTRY LABS, INC.

. R. STEVE N. TSOUKALAS

¢

CHIEF CHEMIST

P.0. BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client:  GOLDER ASSOCIATES Client Project No.:  #853-3079

gZZSeP%ggsantdale Road ACL Project No.: #0140

£ Atlanta, GA 30340 Date Received:  12/7/85
Attention:  Ned Stone Report Date: 12/13/85

= Sample Type : Water | Sample Type : Water | sample Type : Warer

Station # : P-9 | Station # : P-10 Station # cP-11
Sample #¥ACL : 1216 | Sample #ACL: 1217 | sample #ACL : 1218
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results( . )
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein —_— _ _—
Acrylonitrile —— — ——
Benzene * #* #*
_ Bis (Chioromethyl) ether * * *
Bromoform * 3 #*
Carbon tetrachloride * 1280 *
Chiorobenzene * * *
Chlorodi-bromomethane * * *
} Chioroethane * * *
| 2-Chioroethylviny! ether * * *
Chloroform _ 139 3425 *
Dichlorobromomethane * * *
Dichlorodifluoromethane * #* *
1,1-Dichioroethane 114 1208 #*
1,2-Dichioroethane * * *
1,1-Dichioroethyiene 169 119 #
1,2-Dichloropropane * * *
1,2-Dichloropropylene * #® #*
Ethyibenzene * 59 *
Methyl bromide * * #*
Methy! chioride * * *
Methylene chloride * 2008 *
1,1,2,2-Tetrachloroethane * 600 *
Tetrachloroethylene 27 241 *
Toluene 9 94 *
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane 87 1863 *

. 1,1,2-Trichloroethane 42 * *
Trichloroethylene 25 469 *
Trichlorofluoromethane * * *

Viny! chloride * * *
# If present, less than 5 ppb. Page _2 Ot _7




: ACL 3|10 00322 A4DVANCED CHEMISTRY LABS, INC.

E
¢ DR.STEVE N. TSOUKALAS P.0. BOX 88610 « ATLANTA, GEORGIA 30356
, CHIEF CHEMIST TELEPHONE (404) 455-1266
e
Client: GOLDER ASSOCIATES Client Project No.:  #853-3079
gzzgem{ggsamdale Road ACL Project No.: #0140
£ Atlanta, GA 30340 Date Received:  12/7/85
Attention: Ned Stone Report Date: 12/13/85
- &
& Sample Type : _Water | sample Type : Water | sample Type : Water
Station # P-12 | station# : P-13 | sStation # : P-14
Sample #ACL: 1219 | sample #ACL: 1220 | sample #ACL : 1221
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results(  ,pp )
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein e e LV
Acrylonitrile == —= ==
Benzene - * *
Bis (Chloromethyl) ether " * *
romoform % * *
arbon tetrachloride i * 883
Chlorobenzene * * 40
Chlorodi-bromomethane = * *
Chloroethane a * #
2-Chloroethylviny! ether 2 * *
Chloroform * 2063 3776
Dichlorobromomethane i * *
Dichlorodifluoromethane 2 * *
1,1-Dichloroethane s 491 *
1,2-Dichloroethane - * *
1,1-Dichloroethylene * 326 70
1,2-Dichloropropane = * *
1,2-Dichloropropylene il * *
Ethylbenzene » * 46
Methyl bromide u * *
Methyl chioride B * *
Methylene chloride i * 2921
1,1,2,2-Tetrachloroethane » 75 824
Tetrachloroethylene * 95 %
Toluene * 13 542
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane * 1192 7335
1,1,2-Trichtoroethane = * 34
.rrichloroethylene : 148 469
Trichlorofluoromethane s * *
Vinyl chloride o * %
* If present, less than 5 ppb. Page 3 Of _7
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k
ACL 3|10 00323  4py4NCED CHEMISTRY LABS, INC.

!.-.

R STEVE N. TSOUKALAS P.0. BOX 88610 ¢ ATLANTA, GEORGIA 30356

‘ CHIEF CHEMIST TELEPHONE (404) 455-1266

3

. Client:  GOLDER ASSOCIATES Client Project No.: #853-3079

| 3772 Pleasantdale Road ACL Project No.: #0140

& Atlanta, GA 30340 Date Received:  12/7/85

Attention: Ned Stone Report Date:  12/13/85

K

- Sample Type : Water | sample Type : Water | Sample Type : Warer
Station # : P-15 | station # : P-16__ | station # :P-17

Sample #ACL: _1222 | sample #ACL: 1223 | sample #ACL : 1224
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results ( ppb )

GC/MS FRACTION -
VOLATILE COMPOUNDS

Acrolein —-— _— ——
Acrylonitrile ——= _— _
Benzene * # *
Bis (Chloromethyl) ether * * *
romoform * * *
arbon tetrachloride * * *
. Chlorobenzene * * *
Chlorodi-bromomethane * * *
Chloroethane * 3 #
2-Chloroethylivinyl ether * * *
Chioroform * 3797 27
i Dichlorobromomethane * * *
| Dichlorodifluoromethane * * *
B 1,1-Dichloroethane * 467 *
| 1,2-Dichloroethane * * *
| 1,1-Dichloroethylene * 926 #*
1,2-Dichloropropane * * #*
1.2-Dichloropropylene * * #
Ethyibenzene * #* 3*
#* +#* #*

Methyl bromide

Methyl chinride * * *
Methylene chloride * 5238 #*
1,1,2,2-Tetrachioroethane #* 756 *
Tetrachloroethylene 23 540 *
Toluene * 357 %
1,2-Trans-Dichloroethylene * * #*
1,1,1-Trichloroethane 103 3714 19
1,1,2-Trichloroethane * * #®
Trichloroethylene 11 662 12
Trichlorofluoromethane * #* #
Vinyl chioride * * i

* If present, less than 5 ppb. Page _4 Of _7
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ACL 3|10 00324 45y ANCED CHEMISTRY LABS, INC.
R. STEVE N. TSOUKALAS P.O.BOX 88610 ¢ ATLANTA, GEORGIA 30356
‘ CHIEF CHEMIST TELEPHONE (404) 4551266
Client: GOLDER ASSOCIATES Client Project No.:  #853-3079
) 2772 Pleasantdale Road AGL Project No. #0140
‘ Atlanta, GA 30340 Date Received: 12/7/85
Sample Type : _Water | sample Type : Water | Sample Type : Water
Station # : P-18 | station # : P-19 | station # : P-20
Sample #ACL : 1225 | sample #ACL : 1226 Sample #ACL : 1227
TEST REQUIRED Resuits ( ppb ) | Results( ppp ) | Results( o} )
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein -——= _— o
Acrylonitrile - —_— _—
Benzene * * ¥
Bis (Chloromethyi) ether * l *
Bromoform * * *
Carbon tetrachloride 293 * *
Chlorobenzene * #* #

- Chiorodi-bromomethane * * *
Chioroethane * #* *
2-Chloroethylvinyi ether * * *
Chioroform 217 * ®
Dich!crchromomethane * * *
Dichlorodifluoromethane * #* *
1,1-Dichloroethane #* #* #
1.2-Dichloroethane * #* #*
1,1-Dichioroethylene 168 * *
1,2-Dichloropropane * it *
1,2-Dichioropropylene * #* *
Ethylbenzene * #* *

Methyl bromide * #* *
Methyl chloride * 3 *
Methyiene chloride #* i #
1,1,2,2-Tetrachloroethane 61 #* *
Tetrachioroethylene 166 # *
Toluene had 3* *
1,2-Trans-Dichloroethylene * * #
1,1,1-Trichloroethane 456 # *

‘ 1,1,2-Trichloroethane 46 # %
Trichloroethylene 32 * %
Trichlorofiuoromethane * * ¥
Vinyl chloride * #* *

* If present, less than S5 ppb.

w
O
-~

~

Page




ACL 7

rage o o1 (y

10 00325 A4DVANCED CHEMISTRY LABS, INC.

. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.O.BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client:  GOLDER ASSOCIATES Client Project No.:  #853-3079
3772 Pleasantdale Road : .
Suite 165 ' ACL Project No.: #0140
Atlanta, GA 30340 Date Received.  17/7/85
Attention:  Ned Stone Report Date:  12/13/85
Sample Type : _¥ater | sample Type : Water | sample Type : Water
Station # : P-22 | station # : F.B.#1 | station # «F.B.#3
Sample #ACL : 1229 | sample #ACL: 1230 | sample #ACL : 1231
TEST REQUIRED - Results ( ppb ) | Resuits( ppb ) | Results( ppb )
GC/MS FRACTION - Blank Blan~k
VOLATILE COMPOUNDS
Acrolein —_— _— —_—
Acrylonitrile —— —_—- _—
Benzene * * #*
Bis (Chloromethyl) ether * * *
‘Bromoform * #* *
Carbon tetrachloride 36 * *
Chlorobenzene * #* #*
Chlorodi-bromomethane * * #*
Chioroethane #* # #*
2-Chloroethylviny! ether * * #*
Chloroform * * *
Dichicrobromomethane * #* #
Dichlorodifluoromethane * #* *
1,1-Dichioroethane * 3* #
1,2-Dichioroethane * * *
1,1-Dichloroethylene * * #*
1,2-Dichloropropane * * *
1,2-Dichloropropyiene * * #*
Ethylbenzene * #* #*
Methyl bromide * #* #*
Methy! chloride * % *
Methylene chioride 249 * *
1,1,2,2-Tetrachioroethane * #* *
Tetrachloroethyiene #* #* *
Toluene #* * #*
1,2-Trans-Dichloroethylene * * #*
1,1,1-Trichloroethane #* * *
1,1,2-Trichloroethane * * *
Trichloroethylene #* #* *
Trichliorofluoromethane #* # #*
Vinyl chloride 3 +#* *
* If present, less than 5 ppb. Page 6 of _7 _
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Pagse 7 of 10

1000326 4py4NCED CHEMISTRY LABS, INC.

R. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.0.BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No..  #853-3079
37?2 Pleasantdale Road ACL Project No.: #0140
Suite 165 - -
Atlanta, GA 30340 Date Received: 12/7/85
Attention:  Neq Stone Report Date:  12/13/85
Sample Type : Water | sample Type : Water | Sample Type :
Station # i | Station # t____ | Station # T
Sample #ACL: 1232 | sample #ACL: 1233 | sample #ACL : ____
TEST REQUIRED Results ( ppb ) | Results( ppb ) | Results ( )

GC/MS FRACTION -
VOLATILE COMPOUNDS

Acrolein

Acrylonitrile

Benzene

Bis (Chloromethyl) ether
. Bromoform

Carbon tetrachloride

Chlorobenzene
Chlorodi-bromomethane

Chloroethane
2-Chloroethyivinyl ether
Chloroform
Dichiorobromomethane

Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chloride
Methylene chloride
1,1,2,2-Tetrachioroethane
Tetrachioroethylene

Toluene
1,2-Trans-Dichloroethyiene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene
Trichiorofluoromethane
Vinyl chloride

"Field Blank - 12/3"

"Field Blank - 12/5'

* 3*
* *
3* ¥*
#* #*
#* #*
i *
3 *
* ¥*
3 *
* *
3 ¥*
* *
* #*
* *
* #*
#* 3*
¥* ¥*
* *
#* ¥*
* *
* #
3 3*
¥* *
¥* ¥*
#* 3
3* 3
¥#* *
»* *

* If present, less than 5 ppb.

Page _7  Of _7
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ACL

0 00327 ADVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS
CHIEF CHEMIST

P.0. BOX 88610 « ATLANTA, GEORGIA 30356

RECEIVED TELEPHONE (404) 455-1266
DEC 23 1985
GAl - ATL
Client: gg%gEglASSOCIgTIl-:S : Client Project No.: " B1uff Road "
easantdale Road ; .
Suite 165 ACL Pro;egt No.: 40144
Atlanta, GA 30340 Date Received: 12/12/85
Attention: Report Date: 12/18/85
Sample Type : Water | Sample Type : karer | Sample Type : Water
Station#  :_BP-5-1 | station # _BP-5-2 | station # : BP-5-4
Sample #ACL: 1243 | sample #ACL: 1244 | sample #ACL : 1245
TEST REQUIRED Results ( ppb ) R_esults( ppb ) | Results ( ppb )
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein — —_— ——
Acrylonitrile —= -—- —
Benzene ind * 14
Bis (Chloromethyl) ether » * *
Bromoform * ¥* *
'Carbon tetrachloride 46 * *
Chlorobenzene * * *
Chiorodi-bromomethane * * *
Chloroethane * * *
2-Chloroethylvinyl ether * * *
Chloroform * * %*
Dichlorobromomethane * * *
Dichlorodifluoromethane * * *
1,1-Dichloroethane * * 692
1,2-Dichloroethane * * 274
1,1-Dichloroethylene 44 * 1375
1,2-Dichloropropane * * *
1,2-Dichloropropylene * * 3*
Ethylbenzene * * - *
Methyl bromide * * *
Methyl chioride o * *
Methylene chloride 21 * *
1,1,2,2-Tetrachloroethane * * *
Tetrachloroethylene 29 * Fil
Toluene 20 * 86
1,2-Trans-Dichloroethylene > . 2
1,1,1-Trichloroethane 181 * 121
1,1,2-Trichloroethane .. * 89
‘ Trichloroethylene 17 . 36
Trichlorofluoromethane * * *
Vinyl chloride * * #*

g’z!? Ve {

So'e

* If present, less than 5 ppb.

Steve Tsouka'as, Ph.D.
Director of Chemistry

Page _1 Of _2
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ACL 3|10 00328 4pyANCED CHEMISTRY LABS, INC.

JR. STEVE N. TSOUKALAS P.0. BOX 88610 « ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266

Client: GOLDER ASSOCIATES Client Project No.: " Bluff Road "

3772 Pleasantdale Road ACL Project No.: 40144
Suite 165

P Atlanta, GA 30340 Date Received: 13/13/85
Attention: Report Date:  15/1g/85

Sampie Type : Water |[SampleType :_______ | Sample Type :
Station # :P-21 | station # i | station# -
Sample #ACL: 1246 | Sample #ACL:___ | Sample#ACL: ____

TEST REQUIRED Results(  ppp ) | Results ( ) | Results( )

GC/MS FRACTION -
VOLATILE COMPOUNDS

Acroiein —==
Acrylonitrile ==
Benzene *
Bis (Chioromethyl) ether *

Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane

X | % | %k | %

Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichiorobromomethane

L e BE L]

Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethyiene

EESRE L

1,2-Dichloropropane
1,2-Dichloropropylene
Ethyibenzene

Methyl bromide

Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachioroethyiene

L R

Toluene
1,2-Trans-Dichloroethylene

1,1,1-Trichloroethane
.1 ,1,2-Trichloroethane
Trichlioroethylene

Trichlorofluoromethane
Vinyl chloride

&l ak] %k px Pk Pk Bk

i

*

*

o

Page _2 of

* If present, less than 5 ppb.
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Fage 10 ot

29 ADVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS

P.0. BOX 88610 » ATLANTA, GEORGIA 30356

o
CHIEF CHEMIST ppRe TELEPHONE (404) 455-1266
JAN 1 01986
GAl - ATL
Client: g(;l;lz)ER ASSOCIATES Client Project No.: #85-1728 "Bluff Road"
Pleasantdale R ; .
Suite l6s oace cad ACL Project No.: #0156
Atlanta, GA 30340 Date Received: 12/24/85
Attention:  Mr. Mike Finney Report Date: 1/8/86
Sample Type : Water | Sample Type : Water | Sample Type : Water
Station # : P-18A | station # : L-44 | station # : Pipe #44
Sample #ACL : 1318 | sample #4ACL: 1319 | sample #ACL : 1320
TEST REQUIRED Results ( ppb ) | Resuits( ppb ) | Results( ppb )
G S FRACTION Ke-scuufied ris
VOLATILE COMPOUNDS e 3,199
Acrolein _— . ——
Acrylonitrile - — _—
Benzene * * *
Bis (Chloromethyl) ether * * *
Bromoform * * *
Sarbon tetrachloride * * *
Chlorobenzene * * *
Chiorodi-bromomethane * * *
Chloroethane * * #
2-Chloroethylvinyl ether * * *
Chloroform 180 * *
Dichlorobromomethane * * *
Dichlorodifluoromethane * #* *
1,1-Dichloroethane * # #
1,2-Dichioroethane * * »*
1,1-Dichioroethylene 188 * *
1,2-Dichloropropane * * #*
1,2-Dichioropropylene * * *
Ethyibenzene . * * *
Methyl bromide * * M
Methy! chloride * ad #
Methylene chloride # * *
'1,1,2,2-Tetrachloroethane 91 # *
Tetrachloroethylene 115 * #
Toluene * #* ®
1,2-Trans-Dichloroethyiene * * *
1,1,1-Trichloroethane 404 *
1,1,2-Trichloroethane 38 #* =
‘richloroethylene 31 * *
Trichtorofluoromethane * * i
Vinyl chioride *® *

*.
_iknuu* Y. Treo gy ]&—L

#* If present, less than 5 ppb. Steve Tsou':alas, Ph.D.

Dir=-tnr of Chemistrv

Page _1 Of _3
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GRAIN SIZE DISTRIBUTION
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1.0 INTRODUCTION

Golder Associates has conducted a pumping test at the
Bluff Road site in Richland County, South Carolina. The
purpose of the pumping test was to determine the hydraulic
characteristics of the surficial sand aquifer present at the
site. The pumping test was conducted as part of the
Remedial Investigation which Golder Associates conducted at
this site under contract to the South Carolina Department of
Health and Environmental Control (SCDHEC). This report is
an appendix to the Remedial Investigation Report and
describes the pumping test setup, operation, and results.
The report also presents all data collected during the
test. Other relevant information, such as detailed site
stratigraphy, is presented in the main text of the Remedial
Investigation Report.

The pumping test was conducted in December 1985. The
pumping well was installed and developed between December 16
and December 19, 1985 and the pump test was conducted from
December 21 to December 23, 1985. Analysis of the pump test
results and determination of aquifer hydraulic properties
was completed in January, 1986.

Golder Associates
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2.0 TEST SETUP

The pumping well, Well O-1, was located approximately
800 feet from Bluff Road in the area directly behind the
former South Carolina Recycling and Disposal (SCR&D) faci-
lity.” The pumping well was located so that a large number
of existing wells could be used as observation wells and for
easy access by a drill rig. Observation wells were located
at various directions and distances surrounding the pumping
well and consisted of the following selected groundwater

p-8, P-9, P-13, P-15, P-18, W-6, W-7, W-8, W-10 and W-11.
One additional observation well, Well 0-2, was installed in
order to obtain water level data close to the pumping well.
The locations of the pumping and observation wells are shown
on Figure H-1, attached.

The pumping well was installed using an outside surface
casing of 10 inch diameter PVC, which extends to 11 feet
below ground surface. Six inch galvanized steel well screen
was used to screen the entire length of the aquifer, with 6
inch galvanized steel pipe extending from the top of the
well screen to the surface. A sand pack was added around
the screen and bentonite pellets were used to seal the
borehole above the screen. The well installation 1log
presented in Appendix H-1 of this report includes detailed
well installation information and well development notes.

A step drawdown test was performed to find the approxi-
mate efficiency of the pumping well. It was determined that
at a pumping rate of about 100 gpm well losses did not
affect the results of the pump test. Appendix H-2 presents
the step test results and well loss calculations.

Golder Associates
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Well 0-2 was installed 46 feet from the pumping well.
It was screened the entire length of the aquifer using 2
inch diameter PVC well screen wrapped in filter fabric. All
PVC pipe and screen, and filter fabric was steam cleaned
prior to their use to insure that no contamination was
introduced to the well. The natural formation was allowed
to collapse around the screen, and some sand was added to
the borehole around the upper portion of the screen. A
bentonite seal was placed above the screen. Refer to the
monitoring well installation log, included in Appendix H-1,
for more detailed well installation information.

Water removed from the pumping well during well de-
velopment, the step test, and the pump test, was pumped into
the on-site surface lagoon shown in Figure H-1. A 3-inch
PVC line with spray nozzle outlets was used to carry the
water from the pumping well. The spray nozzle outlets were
installed so that the water would be sprayed into the air
before it entered the 1lagoon. The spary nozzles allowed
Golder Associates to conduct a field experiment concerning
the effectiveness of aeration in removing contaminants from
water. The results of this experiment are discussed in
Section 5.0 of this report.

Appendix H-3 contains plotted water level history data
for each well monitored during the pump test. These graphs
show the drawdown of each well during the pump test, and
selected wells during the step test. Also, the general
trend in groundwater elevations from December 13 through the
end of the pump test can be seen. Refer to Appendix H-4 for
the water level measurement data taken during this time.
The tables in this Appendix were used to create the water
level history plots, and log-log plots used to analyze the
pump test (see Section 4.0).

Golder Associates
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3.0 TEST OPERATION

The drawdown portion of the pump test was started at
9:50 AM on December 21 and completed at 8:35 AM the fol-
lowing day, for a total pumping time of 22 hours, 45 min-
utes. The pumping rate during the test averaged 102.7
gallons per minute, and was monitored every 10 minutes
during the first two hours of the test. Flow measurements
were made less frequently after it was clear that the flow
rate was stable. During the test, the pumping rate did not
deviate more than 1.5 gpm from the overall average except
during the first hour of the test. The deviation during the
first hour of the test was due to freezing of the spray
outlets before the test began causing the flow to be
restricted. This did not have a significant effect on the
results of the pump test because the flow was restricted
only slightly, and once the outlets were unclogged, they did
not freeze again.

The water levels in the observation wells close to the
pumping well were measured at intervals of 5 minutes or less
during the first hour of pumping. These wells were BP-2,
0-2, P-8, and P~9. Water levels in observation wells BP-4,
BP-5, DW-1, W-6, W-7, W-8, W-10, and W-1ll were measured
approximately every 15 minutes during the first hour. Levels
in Wells P-7, P-13, P-15 and BP-1 were not measured during
the first hour because they were not expected to respond
during the early part of the test due to their greater
distance from the pumping well. All of the observation

Golder Associates
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wells were measured according to the following schedule
after the first hour.

Time Since Start Time Increment Between
of Pump Test Water Level Measurements

(hr.) (min.)

1-2 15

2-4 30

4-8 - 60

8-16 120

16-24 240

Water levels in Wells P-6 and P-18 were measured
periodically during the test. The water levels are con-
sidered background data because these wells were outside of
the area of influence of the pumping well. Water levels
measured in these wells were used to determine the trend in
the static water level during the pump test. See Appendix
H-4 for tables showing the exact time that the water level
measurements were taken.

The recovery portion of the test started at 8:35 AM on
December 22 when pumping was stopped. Data was obtained
during the recovery period to compare with that obtained
during the the drawdown portion of the pump test. The draw-
down and recovery portions of this test were not expected to
be identical to each other because the surficial aquifer at
the BlUff Road site was expected to have some delayed yield
response. Also, it was thought that the wells near the
surface lagoon would be effected by the recharge from the
lagoon due to the water being pumped into the lagoon.

Golder Associates
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The procedure followed during the recovery portion of
the test was similar to that of the drawdown portion.
Observation wells close to the pumping well, Wells BP-2, BP
5-1, 0-2, P-8 and P-9 were measured more frequently during
the first part of the test, and less frequently as the
recovery period went on. After the first hour of recovery
measurements were made using the same schedule used during
pumping. See Appendix H-4 for the exact times of water
level measurement.

Water levels in Wells BP-4, W-6, W-8, W-10, and W-1l1
recovered faster than they were drawndown. These wells were
close enough to the lagoon to be affected by the recharge
that it provides. Note that this lagoon was empty at the
start of pumping and filled during the test with the dis-
charge from the pumping well., The other observation wells
that were monitored during this test recovered at approxi-
mately the same rate as they were drawn down. Any deviation
in recovery vs. drawdown of wells not 'in the area of
influence of the lagoon is caused by deiayed yield, which
will be discussed in the next section.
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4.0 TEST RESULTS

The data that was obtained during the pump test was
used to calculate the following hydraulic properties of the
surficial sand aquifer: hydraulic conductivity, trans-
missivity, and specific yield. Appendix H-5 contains
drawdown water level measurements at the observation wells
plotted vs. time on a log-log scale. If the surficial
aquifer at the Bluff Road site were fully unconfined, the
curves would rise quickly at first, and then flatten out and
converge to a steady state drawdown value. However, most of
the curves in Appendix H-5 rise quickly at the start of the
pump test, start to flatten out, but then start to rise
again. This kind of response indicates a delayed yield
effect which is caused when drainage from the top layer of
soil is not immediate. This condition exists in the sur-
ficial aquifer at the Bluff Road site because the top 2-10
feet of the aquifer is sand with some silt or clay, while
the deeper portions of the aquifer is sand with a trace of
silt.  The observation wells that did not display a delayed
yield response, displayed a confined aquifer response. The
reason for the two different types of responses will be
discussed later in this section. To analyze the pump test,
Boulton's method was chosen because it was developed to
determine the hydraulic properties of aquifers that show
either delayed yield or confined responses.

An assumption used to derive the Boulton method is that
the aquifer properties are constant in the horizontal
direction. Although this ‘condition can never be fully
satisfied in nature, it can be nearly satisfied. To deter-
mine that this assumption was satisfied on this project, a
plot of maximum observed drawdown versus distance of obser-
vation well from the pumping well was made (see Figure H-2).
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If the assumption of uniform horizontal properties is valid,
the plot of maximum drawdown versus distance from the
pumping well would be a smooth curve.

In Figure H-2, it can be seen that most of the "W"
wells show less drawdown than would be expected. Three
factors account for this difference. First, the wells are
located near the on-site lagoon, a source of groundwater

: recharge. Second, these wells were in standing water during

- the pump test. This water is also a recharge source,
especially since these wells do not have bentonite seals.
Third, these wells are screened only in the top 2 feet to 12
feet of the surficial aquifer. This finer-grained portion
of the aquifer drained slowly during pumpiﬁg and resulted in
the delayed yield effect. These factors appear to make the
"W" wells show less drawdown than other observation wells
that are the same distance from the pumping well. An excep-
tion is Well W-7, which does not appear to be affected by
the above three factors.

|

The "BP" series of wells, in general, show more draw-

down than expected. These wells are screened in the bottom

18 inches of the aquifer. This zone of the aquifer is more

confined and more likely to reflect an immediate pressure

drop than upper portions of the aquifer. Again, there is an

| exception with Well BP-4, which falls in line with the
| majority of the wells. Well BP-4 is 1located close the
lagoon, so the recharge from the lagoon may have compensated

for the factors that make the other "BP" wells appear to

have more drawdown than thel "P" wells that are the same

distance from the pumping well. The "P" wells and Well 0O-2

extend to the bottom of the aquifer and are screened across

the entire aquifer thickness. These wells show a typical
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Theis curve when plotted, as shown in Figure H-2., There-
fore, the surficial aquifer has been shown to be uniform in
the horizontal direction.

Figure H-3 is a plan of well locations at the Bluff
Road site that shows the maximum observed drawdown contours
in the observation wells during the pump test. This figure
shows how the surface lagoon effects the drawdown values of
the observation wells. Also, it can be seen from this
figure that the drawdown contours are nearly circular except
near the lagoon. This figure strongly indicates that the
surficial sand aquifer is homogeneous and isotropic in the
horizontal direction.

After Boulton's method was selected as the method of
analysis, the 1log-log plots in Appendix H-5 were matched
with the Boulton type curves. The type curves have two
portions. Data taken during the first 30 minutes of
pumping is fitted to the "Early" portion of the curve. Data
taken after the first 30 minutes is fitted to the "Late"
portion. Match points are selected for both portions of the
curve in order to calculate the hydraulic properties of the
agquifer. The selected "Early" and "Late" match points are
shown on each of the log-log figures in Appendix H-5. Plots
with no "Early" match point had insufficient early data to
fit the type curve, or showed a confined response. The
wells that show a delayed yield response are: BP-2, BP-4,
BP-5, 0-2, P-8, P-9, P-13, W-7 and W-8. Wells that showed a
confined response are: P-15, W-6, W-10, and W-11. The
confined response wells can be matched to the Theis type
curve, which is part of Boulton's "Late" curve. The reason
these wells showed a confined response is evident in the
boring logs taken when the wells were drilled. The wells
have been drilled in an area overlain by silty clay rather
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than sand with some silt. This silty clay may serve as an
upper confining unit in the vicinity of the observation
wells.

The data for Wells BP-1 and P-7 matches the theis type
curve and suggests a confined type response. However, both
of these wells are located in areas overlain by sand with
little silt which would not be an effective confining layer.
Also, data was not collectd on these wells during the first
two hours of pumping. Were it available this data would
probably have shown a delayed yield response.

After the Boulton type curves had been matched to the
log-log plots, the hydraulic properties of the aquifer were
calculated. Each Boulton curve has a corresponding value of
r/B, where r is the distance from the observation well to
the pumping well, and B is the discharge factor of an uncon-
fined aquifer with delayed yield. These values are
associated with the match points and 1listed in Table H-1.
Also 1listed in Table H-1 are values of the "Early" and
"Late" match point coordinates. These coordinates are
defined as follows:

s = drawdown at the match point
t = time at the match point
1/u = X coordinate of the type curve at the

match point

W(u, r/B) Y coordinate of the type curve at the
match point (also called the well

functidn of Boulton)
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Once these values are found, the hydraulic properties of the
aquifer can be calculated using the following equations:

T = Rl W(u, r/B) (1)

u4Tt
§ = “';2“' ' (2)

Where T is the transmissivity, Q is the pumping rate of
the test (known value) and S is the specific yield. Once T
is found, the hydraulic conductivity, K, can be found by the
equation:

K = T/D (3)

Where D is the distance from the water table to the
bottom of the aquifer. Table H-2 is a summary of the cal-
culated hydraulic properties corresponding to the early and
late data of each observation well. As noted, where there
are no early values, there was insufficient early data to
calculate them, or the well showed a confined response.
Hydraulic conductivity values were calculated for every well
and are very uniform.

The water 1level history at Well P-6 shows that the
natural water level elevations tended to decrease 0.04 to
0.06 feet per day during the pump test. These differences
were small compared to the drawdown in the wells. Therefore,
no correction was made in the calculations for static water
level changes during the test. To verify this assumption,
Figure H-4 shows the relationship between hydraulic con-
ductivity (K) at each well and distance from the pumping
well. Hydraulic conductivity K values determined from
later time data are used in Figure H-4 because they are
considered to be more representative. This data was taken



Fr7p

3

5 10 003

9

~]

April 1986 -12- 853-3079.11

later in the pump test and is less sensitive to variations
in time measurements plotted on a log-log scale. Also, the
late K values were used because there was sufficient late
data taken on every observation well. If the natural
groundwater elevations affected the K measurement, the wells
farthest from the pumping well would be affected the most
because the magnitude of the elevation change would be
greater at these wells. As can be seen in Figure H-4, in
the majority of the wells, the K values do not change with
increasing distance from the pumping well. Two exceptions
are Wells W-10 and P-7. It is suspected the Well W-10 is
recharged from the surface, thus increasing the apparent K
value in this well. The K value calculated at Well P-7 is a
factor of 2 higher than the values at other wells. It may
be P-7 is located in a higher permeability zone or that not
enough data was taken at this well to obtain the represen-
tative hydraulic conductivity.

No water level changes were observed in Well DW-1
during the pumping test. Well DW-1 is screened in the
underlying Black Mingo Formation which is a confined aquifer
at the site.
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5.0 FIELD AERATION STUDY

During the pumping test a field study was conducted to
determine the effectiveness of aeration in removing vola-
tile organic compounds from the groundwater at the Bluff
Road site. The pumping well was located at the edge of the
previously defined contaminant plume. Therefore it was
expected that during the pumping test contaminated water
would be drawn toward and pumped from the well. Golder
Associates and SCDHEC proposed to determine the effective-
ness of aeration by discharging the pump test water into the
on-site lagoon through a system of spray nozzles.

Water discharged during pumping was pumped through a 3
inch diameter PVC pipeline to the on-site lagoon. The
joints in the pipeline were solvent welded using PVC cement.
The pipeline extended along the existing earth dike on the
east side of the lagoon. Four spray nozzles, each with a
one inch diameter, were installed in the pipeline along the
dike at 40 foot intervals. A sampling port in the pipeline
was located approximately 20 feet upstream of the first
spray nozzle. Figure H-1 shows the approximate location of
the pipeline, spray nozzles and sampling port.

During the pumping test, groundwater samples were
periodically collected from the surface of the lagoon and
from the sampling port in the pipeline. After the cessation
of pumping an additional sample was taken from the lagoon
and one sample was collected from the pumping well. The
sample collected from the pumping well was taken from the 3
inch galvanized discharge pipe extending from the submer-
sible pump to the ground surface. It was not possible to
sample the pumping well directly because the bailer would
not f£it into the annular space between the well casing and
the discharge pipe. Thus the sample from the well was




5 10 00381

April 1986 -14- 853-3079.11

collected from water that had flowed into the well, through
the submersible pump, and into the discharge pipe. A
summary of sample locations and time is presented below.

Specific
Sample Sample Conductivity

Sample No. Date Time Sample Location pH_ (umhos/cm)
L-1 12/20 1700 Lagoon Surface * *
L-2 12/21 1615 Lagoon Surface 6.2 190
Pipe 2 12/21 1615 Pipe Sample Port 4.9 90
L-3 12/21 2230 Lagoon Surface 5.7 145
Pipe 3 12/21 2230 Pipe Sample Port 4.8 90
L-44 12/22 0825 Lagoon Surface * *
Pipe 44 12/22 0825 Pipe Sample Port * *
L-4A 12/23 0841 Lagoon Surface 6.8 130
L-4B 12/23 0841 Lagoon Surface 7.2 130
6.1 160

O-1A 12/23 0825 Pumping Well
*Values not measured

All samples were placed in cleaned 40 milliliter glass
vials prepared by Advanced Chemistry Labs. The vials were
completely filled with the sample and no head space remained
in the vial. Samples were refrigerated until their delivery
to the 1laboratory. Values of pH and conductivity were
measured in the field at the time of sampling.

Samples L-44, Pipe 44, L-4A, and O-1A were analyzed for
each of the priority pollutant volatile organic compounds.
None of these compounds were found at concentrations above
the Method Detection Limit (5 ppb). Laboratory results
presented in Appendix H-=6 show no contamination in any of
the samples. This result was unexpected. Golder Associates
believes that because of the location of the pumping well in
relation to the contaminant plume, contaminated groundwater
was almost certainly flowing into the pumping well during
the pump test. The lack of volatile organic compounds in
any of the water samples could be due to dilution with
uncontaminated groundwater, turbulence within the well
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screen and the submersible pump, or a combination of these
two factors. Because of the lack of conclusive data, Golder
Associates considers that this test was not able to deter-

mine whether aeration is an effective method of removing
volatile organic compounds from the groundwater at this
site.
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6.0 SUMMARY

Golder Associates has completed a pump test at the
former South Carolina Recycling and Disposal (SCR&D) faci-
lity on Bluff Road south of Columbia, South Carolina, as
part of a remedial investigation conducted under contract to
the South Carblina Department of Health and Environmental
Control (SCDHEC). The pump test was conducted from December
21, 1985 to December 23, 1985.

The surficial sand aquifer at the Bluff Road site was
found to be of uniform thickness over the extent of the test
area, and homogeneous and isotropic in nature. Boulton's
method of analysis was used to determine the hydraulic
characteristics because the aquifer displayed either a
delayed yield or confined response. The average hydraulic
conductivity was found to be 3.4 x 1072 cm/s, and the
specific yield is 2.4 x 1072, Also because no water level
changes were observed during the test in Well DW-1, it was
concluded that the clay layer between the surficial sand
aquifer and the confined aquifer of the Black Mingo Forma-
tion is of much lower permeability than the surficial sand
aquifer.

The experiment to determine if aeration was effective
in removing volatile organic compounds from the groundwater

was inconclusive.
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LIST OF SYMBOLS

1. GENERAL (b) Consistency

r = 3.1416 w, liquid limit

¢ = base of natural logarithms 2.7183 wp  plastic limit

log, @ or In a, natural logarithm of @ I»  plasticity index

logyea or log a, logarithm of a to base 10 wg  shrinkage limit

i time I. liquidity index = (w — wp)/I,

g acceleration due to gravity Ic consistency index = (w, — w)/I,

V  volume €ma:  Vvoid ratio in loosest state

W  weight ez void ratio in densest state

M  moment D, relative density = (mer — €)/(€mas — Cat)
F  factor of safety

(c) Permeability

11. STRESS AND STRAIN h
u pore pressure :
o normal stress i
¢’ normal eflective stress (¢ is also used) 3
T shear stress j
€ linear strain

¢sy; Shear strain
Poisson's ratio (u is also used)

. ; . , m, coefficient of volume change

E - modulus of linear deformation (Young's - I-Zc/(l+e;lAa' g

modulus) C. compression index Aef A logie o’

i = — o
G modulus of shear deformation ) P . . Bre
. ¢ coefficient of consolidation
K  modulus of compressibility . . 12 .
coefficient of viscosit T,- time factor = ¢//d (d, drainage path)
? y U  degree of consolidation
(a) Unit weight r, shear strength
, . .

v unit weight of soil (bulk density) ¢ e”?:t‘:r’:ﬁhesm _

.. . . i i
v. unit weight of solid particles , ; p in terms of effective

. ioht of ¢ effective angle of p stress
Tw unft weig _° water ) ] shearing resist- [r, = ¢’ + o' tan ¢’
v¢ unit dry weight of soil (dry density) ance, or friction |
v unit weight of submerged soil : ¢. apparent cohesion®
G,  specific gravity of solid particles G, =v./7ve é. apparent angle of (in terins of total stress
¢ ' void ratio shearing resist- |7, = ¢, + o tan ¢,
n porosity _ ance, or friction |
w  water content o & coefficient of friction
S,  degree of saturation S, sensitivity

*For the case of a saturated cohesive soil, ¢, = 0 and the undrained shear strength r, = ¢, is taken

as half the undrained compressive strength.

hydraulic head or potential
rate of discharge

velocity of flow

hydraulic gradient

coefficient of permeability
seepage force per unit volume

(d) Consolidation (one-dimensional)
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LIST OF ABBREVIATIONS

The abbreviations and terms commonly employed on each
Boring Log, on the Figures, and in the text of the re-

port, are as follows:

C - Coarse RES
CA - Casing RX
F - Fine Sa
FRAG - Fragments SAT
M - Medium SM
MIC - Micaceous TR -
NP - Non-plastic WL
PH - Pressure hydraulic WH
PM - Pressure manual

- Residual

- Rock

- Sample

- Saturated

- Some

- Tracc

- Water level

- Weight of hammer

TERMS AND DESCRIPTIONS

Soil Description Range of Proportion
Trace (tr.) 0 - 5%
Little 5 - 12%
Some 12 - 30%
And 30 - 50%

Relative Density
of Cohesionless Soils N (blows/ft.)

Very loocse 0 to 4
Loose 4 to 10
Compact 10 to 30
Dense 30 to 50
Very dense over 50

Consistency of

Cohesive Soils Cu (psf)

Very soft 'leés'fhan 250
Soft . 250 to SO0
Firm 500 to 1,000
Stiff 1,000 to 2,000

SAMPLE TYPES

AS Auger Sample

CS Chunk Sample

DO Drive Open

DS Denison sample

PS Pitcher sample

RC Rock core

ST Slotted tube

TO Thin-walled, open

TP Thin-walled, piston

WS Wash sample

SOIL TESTS

Consolidation test

Consolidated drained triaxial

U Consolidated undrained triaxial
Hydrometer analysis

Sieve analysis

Sieve & hydrometer analysis
Unconfined compression
Unconsolidated undrained triaxial
Vane Shear

oOo0n
o

<:gc:§z:n

PENETRATION RESISTANCE

Standard Penetration Resistance,
"N" = the number of blows required
to drive a 2 in. OD splitspoon
sampler one foot using a 140 1lb.
hammer falling 30 in.
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TABLE H-1

SUMMARY QF BOULTON CURVE
MATCH POINT VALUES

WELL r/B garly s  late s Early t  Late t Early 1/u Late 17y Early W{u,r/B) Late Wlu,r/B
. (£t) (£t} (ain) (min) :
T BP-1 ¢ (1 1) 42 t1) 182.0 (1) { (1 1
BP-2 : 0.4 4 4" 1.3 8.9 | | ! !
. gr-4-1 : 2.0 .43 A3 15.1 125.9 1 1 1 1
‘ - BP-5-1 : 0.4 (2} A5 (2} 8.5 (2} 1 (2 _ 1
| 0-2 : 0.8 Ab Ab 3.1 U.4 i 1 1 1
P-7 : (1) (t) 24 {1} 389.1¢ (1) i (1) 1
P-8 : 1.3 l.49 .39 3.3 2.4 ! 1 i 1
P-9 : 1.5 . .45 .39 4.8 3.6 ! 1 1 |
P-13 : 3.0 {2) .35 (2) 251.2 (2) { (2) 1
P-13 : 1) (1) A3 1) 223.9 1 { { 1
-6 : {1) {1 A3 (1) 158.5 1 1 1 1
N-7 : 2.0 {2) .59 (2) 107.2 (2)- | {2) 1
W-8 : 2.9 .88 3 16.6 151.4 1 1 t 1
W-10 : ) (n .30 {t) 295.1 n 1 (1) 1
]
W-11 ¢

t (1 A7 (1) 2511 (1) 1 1) 1

{1} NO VALUE DUE TO CONFINED AQUIFER TYPE RESPONSE

(2) NO VALUE DUE TO INSUFFICENT AMDUNT OF DATA
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TABLE H-2

SUMMARY OF AQUIFER PROPERTIES

Early T
(sq.ca/s)

Late T
{sq.ca/s)

Eariy K
(ca/s)

Late K
{ca/s)

Late §

WELL r
(£t}
BP-1 ¢ 490
)
BP-2 ¢ 147
*
BP-4-1 &+ 34
H
BP-5-1 ¢ 192
'
0-2 & 4
t
P~7 & 832
t
P8 ¢ 88
t
P~9 &+ 128
t
P-13 ¢ 348
'
P-15 & 44
)
N-6 ¢ 254
'
-7 & 23
)
-8 & 212
'
W-10 ¢ 332
'
¥-11 ¢ 298

(1) NO VALUE DUE TO CONFINED AGUIFER TYPE RESPONSE

38

t1)

39

85

123

(1

(1)

112

106

(1

(1)

0.3

39.6

40.0

33.2

4.0

4.3

40.8

40.0

40.0

40.0

40.0

40,0

38.4

26,9

{2

3b.8

(1

34.5

37.6

{2)

(1)

1)

{2)

5.6

(1}

1)

{2} ND YALUE DUE TO INSUFFICENT AMDUKT OF DATA

3.6
36.8
70.5
3.4
3.4
30.8

39.4

28.7
39.3
S&.4

36.0

3.0E-2

{1}

2.8E-2

3.0E-2

(2)

{1}

(1)

{2)

2.1E-2

(1)

1)

5.28-2

3.1E-2

3.0E-2

7.0E-2

3.5e-2

3.4E-2

2.5E-2

3.28-2

3.26-2

2.4E-2

5.8E-4

7.8E-4

(2)

1, 4E-2

(1

&, 1E-3

2.88-3

(2)

(1)

(1)

(2)

2.3E-3

{1}

(n

9.6E-3

3.6E-3

9.6E-2

1.8E-2

1.5E-2

1.1E-2

2.38-2

1.6E-2

3.48-2
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Appendix H-1

Well Installation Logs




g

.9

m

MONITORING WELL INSTALLATION LOG
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Appendix H-2

Step Test Results
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APPENDIX H-2
STEP TEST RESULTS

Introduction

A step-drawdown pumping test was performed at the Bluff
Road site prior to starting the main aquifer pumping test.
The results were used to estimate the pumping well effi-
ciency to establish that adequate well development was
attained.

The information gained from the test was also used in
the final design of the pump test. In particular, the
information allowed estimates of the likely permeability of
the aquifer, and of a pumping rate that would ensure an
adequate volume of aquifer was tested in a reasonable time
frame without unduly drawing down the well or producing very
large volumes of pumped water.

Test Procedures

The step-drawdown test involves pumping a well in a
continuous series of relatively short duration time steps,
while changing the pumping rate at each step. Declining
water levels in the pumped well are measured at suitable
time intervals during each step.

For the Bluff Road test, three steps were performed.
The pumping rates used were about 25,50 and 100 gpm. The
time steps used were about 60 minutes.

’

Golder Associates
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Test Analysis

The method of analysis chosen for this test is des-
cribed by Jacob (1947). This method is a graphical method
and is considered appropriate for this test in view of the
limited numbers of time steps.

The analysis is based on the equation:

SW = BQ + CQ? --- (1)
where SW = Total drawdown in the pumped well, ft.
B = Aquifer constant, sec/ft2
C = Well loss constant, secz/ft5
Q = Pumping rate per time step, ft3/sec

It should be noted that the use of the square term in
the right-hand side of equation (1) is a subject of con-
siderable debate. It is used here since the flow rates are
relatively low.

Equation (1) can be rewritten as:

SW = B + CQ
Q

The analysis is performed by plotting SW/Q versus Q,
fitting a étraight line to the plotted points and deter-
mining C from the slope of the line and B from the intercept
with the vertical SW/Q axis./

Golder Associates
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Figure 1 is a semi-logarithmic plot of drawdown in the
pumped well versus time for each test step. Values of SW
for each step have been estimated at 100 minute steps by
extending the slope, as shown. The values of SW, Q and SW/Q
are tabulated in Table 1.

Figure 2 is a linear plot of SW/Q versus Q. From this
plot the well loss coefficient, C, is estimated as 7.37

secz/ft.5 and the aquifer constant as 21.95 sec/ftz.

Application of the Test Results

The test results have been used to estimate the well
efficiency, aquifer permeability, drawdown in the well and
radius of influence of the major aquifer test.

Assumptions made were:

i) No more than 150,000 gallons should be removed
from the aquifer. This was based on the estimated
capacity of the holding pond.

ii) Drawdown in the well should be sufficient to test
at least a radius of 100 feet to 200 feet in 12-24
hours. The well effective radius is taken as 0.25
ft.

iii) The aquifer is a semi-unconfined aquifer with a
thickness, b, of 40 feet.

Golder Associates
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‘ Calculations
Pumping Rate Estimate

A total test time of 24 hours was considered techni-
cally and economically adequate for this test. Pumping at a
rate of 100 gpm, (0.214 ft3/s) would remove some 144,000
gallons in 24 hours. Thus the criteria of a maximum pumpage
of 150,000 gallons could be met.

Well Loss Estimate, SWL -

From equation (1)

cQ?
7.37 x 0.2142
0.34 ft.

Well loss, SWL

Drawdown in the Well, SW

® -

BQ + CQ2

(21.95 x 0.214) + (7.37 x 0.7142)
4.7 + 0.34

5.04 ft.

Well Efficiency, Ew

Ew

SW - SWL x 100
SW

5.04 - 0.34
5.04

93%

Golder Associates
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Aquifer Permeability Estimate, K

o]
]

ln(ro(rw)
2 . k. b

k = 1“(200/0 25)
2 X 21.95 x 40
1.212 x 10”3 ft/sec (3.7 x 1072 cm/sec)

Check for Radius of Influence

In(*%/.,) = 2.1 kb(h - hw)
Q
=2 x 1.212 x 1072 x 40 (40-(40 - 4.7))
0.214
= 6.08
ro = 109.5 ft.

Comparison of Step-drawdown Results with Pumping Results

The pump test was performed over a period of about 24
hours at a pumping rate of 103 gpm. Figure 3 is a semi-
logarithmic plot of well and observation well drawdown
versus distance to observation wells 0-2, P-8, P-9 and P-13.
From this Figure, Table 2 has been constructed in which the
step-drawdown parameters calculated above are compared with
the pump test data.
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Conclusions

The step-drawdown test results showed that the pump
well, O-1, was a very efficient well. This was subsequently
confirmed by the pump test results. The results under-
estimated the radius of influence by an order of magnitude
but approached the correct drawdown in the pumped well.
Permeability estimates were comparable. Well losses were
reasonably accurately estimated and did not significantly
affect the aquifer pumping test.

Golder Associates
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TABLE 1
BLUFF ROAD STEP DRAWDOWN TEST
Average Average As SW SW

Step Q Q (From Fig.l) (From Fig.l) Q

gpm ft3/sec ft. ft. sec/ft2
1 25.9 0.0553 1.22 1,22 22.00
2 48.2* 0.103 1.14 ) 2.35  22.8
3 97.68 0.209 2.53 4.9 23.45

* Last two points in Figure 1 plot not used since flow rate
rose by >10%.
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TABLE 2

COMPARISON OF
STEP-DRAWDOWN TEST PREDICTIONS & PUMP TEST RESULTS

Step-drawdown Pump Test

Prediction Result
Pump Well Loss, ft. 0.38 0.78*%, 0.21*%
Pump Well Total
Drawdown, ft. 5.04 4.18

Aquifer Permeability, cm/sec 3.3 x 107 2axx 3.4 x 1072
Well Efficiency, % 93 8l*, 95%%
Radius of Influence, ft. 110 >500
Notes: * Analysis using in-line observation wells 0-2 and
P-8 only (see Figure 3).
** Analysis using observation wells 0-2, P-8, P-9
and P-13, assuming a fully radial drawdown (see

Figure 3).

*** Radius of influence assumed as 200 feet in
calculation.

Golder Associates
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Water Level History
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i Appendix H-4

Water Level Measurements




BLUFF ROAD PURPING TEST

START PUMP
i L Il S WELL NO. BP-1
DEPTH TO STATIC WATER LEVEL : 1.93
STOP PUNP TOP OF CASING ELEV. (FT-NSL) : 140,09
(20 228 g3 0
TINE FRON TINE FRCH
DATE TINE DEPTH TO WATER START OF START OF L06 L06 LO6 TIME LOG TINE
M0. DA. YR. HR. MIN, SEC. WATER DRAWDOWN RECOVERY ELEVATION PUNPING RECOVERY DRAMDOWN RECOVERY DRAWDOWN RECOVERY
(ft) (ft) (ft) (ft-asi) (win) (min)
12 13 85 B TR | 1.61 132,48
12 14 8 9 & 0 1.1A 132,35
12 17 8 8 5 90 1.83 132,26
§2 20 B3 I§raife il 1.19 132,30
12 21 8 8 5% 0 7.93 0.00 132,18
12 21 8 JEa R B.15 0.2 131.94 96.00 -0.4575773192 1.9822712330
12 21 & IR | O 8.17 0.4 131.92 111.00 -0,51978087583 2,0453229788
7 N [ - 1 s 0 8.18 0.25 131.91 1256.00 -0.6020599913 2.1003705451
12 21 85 12 2 0 B.16 0.23 131.93 156.00 -0.6382721640 2.1931245984
10 A1 2. 56 0 8.17 0.24 131.92 185,00 -0.56197887583 2.2695129442
12 21 8 I8 e 8.17 0.24 131,92 245.00 -0.6197887583 2.3891640844
12 21 85 i 5% 0 8.19 0.26 131.90 306.00 -0.5850266520 2.AB57214265
12 21 85 15 § 0 8.19 0.26 131,90 365.00 -0,5850266520 2.5622928645
i1 3% 16 59 0 8.20 0.27 131,89 429.00 -0.56B6362358 2.6320572922
12 21 8 3y 8.26 0.33 131.83 493,00 -0. 4814860601 2.6978469193
12 21 85 19 9 o 8.31 0.38 131.78 409.00 -0.4202164034 2.7846172926
7 S | 5 A 5% 0 8.35 0.42 131.74 726.00 -0,376750709 2.8609366207
1271 8 a3 m 0 8.40 0.47 131,49 849.00 -0. 3279021421 2.9289076502
12 22 8 g 0 8.43 0.52 131,64 986.00 -0,2839966564 2.9947569446
SR - AR [/ IR 8.5 0.65 0 131,51 1357.00 -0.1070866434 3.1325798477
12 22 85 13 2 ¢ B.16 0.23 0.42 131.93 1682.00 317,00 -0.37675070%4 2.5010592622
12 2 83 1 5 0 8.13 0,20 0.45 131.96 1745.00 381,00 -0, 3467874862 2.5809249757
12 22 8 16 45 0 6.10 0.17 0.48 131.99 1855.00 490.00 -0.3187387626 2.6901960800
12 22 8§ 19 48 0 8.07 0.14 0.51 132,02 2038.00 673.00 -0,292429823¢% 2.8260150642
12 22 8 20 3% 0 8.06 0.13 0.52 132,03 2100.00 735.00 -0, 2839956564 2.8662873391
12 22 8 138 0 8.05 0.12 0.53 132.04 2287.00 922,00 -0,2757241304 2. 9647309211
12 21 & 17 & 0 1.91 -0.02 0.67 132.18 2756.00 1391.00 -0.1739251973 3. 1433271300

¢

0l

Lcv00




BLUFF RQAD PUNPING TEST

START Punp
12 21 95 $ 50 o0 WELL KO, BP-2
DepTH T0 S.H.L. 8.28
STQr pURP CASING ELEY. 139.1
n 1 8 § 35 0
TIRE FAOR TINE FRON
oare 4114 EPTR TO RATER STARY Of START oF 106 186 to6 1M (06 TIAE
n0., DA, MR, MR, N1M, SEC, WATER DRAKDOWN RECOVERY ELEVATION PURPING RECOVERY DRAUDOUK RECOVERY DRANDONN RECOVERY
(ft) (1t} (ft) (ft-nsl) (a1») (aid)
1 17 315 0 7.87 131.23
17 14 8§ 10 11 0 8.20 : 130.90
12 16 8 $ 170 8.25 130.85%
1 18 § 4 0 8.18 13¢.92
12 18 8 B 0 0 8.13 130.97
12 20 8 5 0 0 §.03 131.07
17 a8 8 0 0 8.28 130.82
12 8 9 5 0 8.28 : 0.00 130.82
12 2 8 ? 55 @ B3 0.1 110.58 5.00 -0.6197887581 0.4989700041
12 1 8 0 o 8.89 0.61 130.21 10.00 -0.214670165¢ 1.0£00000000
n n 34h 0 6 0 5.00 0.72 130.10 16.00 -0. 1426675036 1.2041199827
12 U 8 1w 0 §.08 0.80 130.02 20.00 -0.096%100130 1.3010299957
12 1 8 0 14 0 9.02 0.74 130,08 24.00 -0.1307682803 1.3802112417
122 1 8 10 18 0 1.0 0.75 130,07 28,00 ~0,1243387364 1.44715801)3
12 21 85 0 23 0 9.09 0.81 130,01 31,00 -0.0915149911 1.5185139199
12 M 8 [ {2} .12 0.84 129.98 R ~0.0757207139 1.5662017241
n ou o8 1 i o 9.11 0.65 129.97 41,00 -0.0705810743 1.6127838567
2 M 8 10 % 0 9.18 0.88 129.94 48,00 -0.0555173278 1.6627578117
1 n 8 10 4 0 .18 0.90 129.92 50.00 -0.0457574906 1.6989700043
1 un 8 w 4« 0 9.19 0.91 129.91 54.00 -0.0409586077 1.7321917598
17 a8 0 & o0 9.20 0.92 129.90 39.00 -0.0362121727 1.77085201L8
P ou 85 11 0 9.30 1.02 129.80 73.00 ¢.00s4001718 ! 1.86131228t01
2 n 8 "o oo 9.30 1.02 129.80 87.00 0.0035001718 1.9395192526
[ 1 B b} [} Y 9.32 1.04 129.78 97.00 0.0179131393 1.9867717343
12 21 83 n 4 0 9.34 1.06 129.76 112.¢0 0.02530%8653 1.0492180227
12 U 8 17 4 0 9.18 1.10 129.12 144,00 0.0411726852 2.1583624921
12 A 8§ 12 45 9 9.40 1.1 129.79 175,00 0.0492180227 2.2410130487
1 n 8 (2 Y 9.44 1.16 129.66 207.00 0,0644579892 2.3159703455
12 u 8 13 4 0 9.48 1.20 129.62 215,00 0.0791812460 2.3710678621
2 U 8 4 55 ¢ 9.53 1.25 129.57 309,09 0.0%09100130 2.4840993191
12 2 8§ 15 51 @ 9.57 1.29 129.51 381,00 o.1105897103 ' 2.5599066250
12 1 85 16 4 0 9.63 1.35 129.47 46,00 0.1301317685 2.6190531504
17 1 85 17 45 0 9.43 .35 129.47 475.00 0.1303137685 | 2.6766936076
200 8 9 55 0 .80 1.52 129.30 605.00 0.1818435879 2.761755%7 47
2 85 2 3 ¢ ?.65 1.57 129.2 733.¢2 0.1958995524 2.8651039745
on 8 2 M 0 9.88 1.60 129.2 - 844,00 0.2041199327 29063424465
2 2 8 7 M4 0 10.05 1.7 129.05 994.00 0.2479732664 2.9971861344
12 N 8 ¢ 54 0 10.03 1.75 129.071 1264.00 0.2430180487 31074107 19
2 8 8 13 0 10.06 1.78 0.00 129.04 1383.0¢ 0.2504200023 3.1344958558
2 2 9% 8 15 1 1c.04 1.7} 0.05 129.09 0.5¢ -1.1019299957 -0.3010299957
R8s 8 16 10 o 9.88 1.60 0.18 .0 150 -0.7447274947 0176712591
20 8 g 38 0 9.71 1.43 0.15 129.17 1.00 -0.4559319556 04771012547
1 n 8 8 ¥ 0 9.67 .37 0.39 129.43 .00 -0.4089151930 0.8020599913
12 27 85 8 4 0 9.01 1.1 .45 129.47 5.00 -0.3467874882 €.6787700043

8¢v00 0L ¢
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BLUFF ROAD PUNPING TEST

START unP

o s 9 S0 0 KELL NO. BP-? .
DEPTH 10 S.0.L. 8.28

ST0P PUNE CASING ELEY. 139.1

1 n 8 g 5 0
TInE FRON TINE FRON
DATE TIn DEFIN 1D " START 0F STARY 0F 106 106 106 TINE (0 TIRE
(T3 TR/ B ., M. SEC rer DRANDOSH RECOVERY ELEVATION PUNPING RECOYERY DRANDONN RECOVERY DRAUDONN PECOVERY
() ("t it (1t-asl) faia) (o)

1728 AT 9.57 1.29 0.49 129.53 §.00 ~0.399803920¢ 0.7751512504
17 n 6 g @2 0 9.54 1.2 0.52 129.56 1.00 ~0.283994456¢ 0.8450980400
1 n 8 840 9.51 1.2 0.55 129.59 8.00 -0.2595373105 0.9030899870
1 1 8 U0 9.48 1.20 0.58 19.42 9.00 ~0.2385720084 0.9542425094
7 n 8 8 45 0 9.45 1.18 0.60 129.84 10.00 ~0.221943749% 10000000000
o2 8 ¢ a0 9.41 115 0.63 129.67 12.00 -0, 2006594505 1.0791812460
n n 8 8 6 0 9.40 .12 0.4 129.70 14.00 -0. 1804560645 1141280157
12 22 8 8 5t 0 9.37 1.09 0.69 129.71 16.00 ~0.1611509093 1.2061199827
1 2 8 B8 53 0 9.34 1.06 0.72 129.76 18.00 -0. 1426575038 1.2552725051
7 on g g 55 0 .12 104 0.74 129.78 20.00 -0. 1307532803 1.3010299957
1 o2 8 8 57T 0 9.10 1.02 0.7 129.80 22.00 -0. 1191864077 1.3424226808
o2 8 09 0 9.28 1.00 0.78 129.82 .00 -0.1079053973 13802012417
7 n o8 v 5.2 0.98 0.80 129.84 26.00 ~0.0969100130 1.4147733480
17 22 85 Y 30 9.25 0.97 0.8! 129.85 28.00 -0.0915149311 14471580003
12 8 9 5 0 9.25 0.97 0.81 129.85 30.00 -0.0915149811 1471202547
11 8 Y 70 1. 0.95 0.81 129.87 12.00 ~0.0809219076 15651499763
7 on 8 Y oy 0 9.22 0.94 0.94 129,98 34.00 -0.0757207139 15114783170
1on 6 Y ou o0 9.21 0.93 0.95 129.89 3.00 -0.0705310743 1.5503025068
n n v o0 9.2 0.92 0.86 129.90 38.00 -0.0655015468 15797835766
12 2 8 y 5 0 9.19 0.91 0.97 129.91 40.00 ~0.0604307474 1.6020599913
178 9 1 0 7.18 0.90 0.98 129.92 45.00 -0.0555173279 1.6532125138
12 n 8 ! 50 9.16 0.88 0.90 129.94 50.00 ~0.0457574306 16989700043
12 8 y o0 9.13 0.87 2.91 129.95 55.00 -0.0409585077 1.7403626895
o1 e 70 9.11 0.85 0.91 129.97 60.00 -0.31517¢514 17751512504
o8 9 40 0 9.12 0.84 ¢.94 129.93 65.00 -0.0268721464 1.8127133564
1178 y 20 9.09 0.50 2.98 130.02 71.00 -0.0087719243 1.8864907252
17on s 10 u o 9.0 0.79 2.9 130,03 106.00 -0.0043648054 2.0253058553
1722 8 TR 5.03 0.8 1.03 130.07 117.00 o.0128172247 ' 2.0681858617
7non o oo 8.94 0.66 .12 130.16 157.00 0.0492180227 2.1753996524
o2 8 H e o 8.89 0.60 118 110.22 194.00 0.0718620071 2.2978017299
TR L (R 8.81 0.53 .25 110.79 240.00 0.0969100130 2.3302112417
11 8 % 0 8.71 0.4 1.35 130.39 101.00 0.1303337435 2,47856647%6
7on e H w0 8.64 0.3 1.42 130.46 35.00 0.1522883444 2.54:1928645
1 on o8 1 ow 0 8.57 0.29 1.49 13053 465.00 0.1731882664 2.6674529529
1N % 851 0 8.50 0.2 1.5 110.60 2.00 0.1931245984 2.7917903847
IFN I H 0 10 9 8.43 0.20 1.59 130.82 695.00 0.198¢570870 2.841584804¢
Q8 a 0N 0 8.44 0.16 6 13060 904,00 0.2095150145 2.9052550487
1on s 3 e 0 8.40 0.1 1.6 130.70 907.00 0.2201060980 2.9576072871
PN 7N 0 8.1 0.03 L7 136,73 1375.00 0.2430190487 3.138302¢982

6¢v00 0L ¢




BLUFF ROAD PUNPING TEST

START Pusp
nou 8 $ 50 0 MELL NO. 2P-4-|
DEPTR 10 STATIC WATER LEVEL : 2
STOP puNP TP OF CASING ELEY.(FT-ASL) ¢ 135.90
12 12 85 § 15 0
TINE FRON TINE FRON
DATE T18E PEPTH TO ATER START OF START OF 106 106 10§ TInE L06 TINE
M0, DA, YR, . ain. SEC. VTER RANDONN RECOVERY ELEVATION PUNPTNG RECOVERY DRANDGKN RECOVERY DRADONN RECOVERY
{1t ift) (1t) {ft-esl) {ain) (arn}
1213 85 y 0 .77 132.13
n M8 o7 0 1.9 131,94
12 16 85 613 0 1.87 11.03
1 17 s 9 0 0 3.98 111.92
12 0 85 " os0 0 1.90 132.00
12 u 8 9 70 “u 0.00 131,66
n o 8 9 50 0. 2 0.00 131,66 0.00
12 1 8 0 1 0 425 0.01 131.65 11.00 -2.0000000000 1.0413726852
1 a8 10 10 0 .3 0.0 131.57 20,00 -1, 457574906 1.3010299957
a8 00 0 435 0.1t 131.55 30.00 -0.9556073148 1.4770212541
12 u 8 0 3 0 w3 0.13 131.53 44.00 -0.8860566477 1.6634526755
17 8 10 ¢ 0 418 0.14 131.57 57.00 -0.8538719643 1.7558748557
17 a8 fHno o4 0 4 0.17 1149 74.00 -0,7695510786 1.8592317197
1 1 8 1n o 0 441 0.17 130,49 86.00 ~0,7695510784 1.9344984512
0 u 8 non oo .43 0.19 131,41 103.00 -0.7212463990 2012837247
1 a8 1 s o 445 0.2 131,45 120.00 -0.4777807051 2.0791812450
2 8 7o 0 'L 0.2 111,45 150.00 -0.4777807051 2.1760912591
o 8 1 s 0 4.58 0.34 131.32 160.00 -0.4465210830 2.2552725051
2 2 85 H 3 0 640 0.7 1114 213.00 -0.6070599913 2.1289796034
12 u 8 o5 0 451 0.2 131,19 243.00 -0.5586352358 ' 1.1856062716
121 8 U I 4.52 0.2 111.38 301.00 -0,5528419687 2.4814426285
non 8 15 51 o 4.5 0.32 131,34 163.00 -0.4348500217 2.5599066250
1 on o8 TR 4.5 0.1 11134 42300 -0, 4748500217 2.6263403574
12 u 8 mos1o0 463 0.9 1.7 483.00 -0. 4089353930 2.6939471308
n a8 L TR an 0.5 131,13 §06.00 -0.2757241304 27824726142
1 ou 8 5 0 .5 0.58 131.08 726.00 -0.2365720064 2.8609366207
12 n 9 35 0 479 0.54 1312 §46.00 -0.2676062402 29273701830
non 8 T 097 0.63 131.03 1042.0¢ -0, 2006594505 1,0178677170
oo ¢ a0 .97 0.6 0.00 111,03 1257.00 -0.2008594505 3.0793352771
n 28 I T 444 0.40 0.7 131.26 1404.00 19.00 -0,4382721440 1.5710645070
12 17 8 Y 15 0 464 0.40 0.7 131.26 1405.00 40.00 -0.6382721440 1.6020599913
2 n 8 9 2 0 4.43 0.3 0.24 . 1412.00 47.00 -0.4197887583 1.6720978579
Don s y ¥ 0 652 0.19 0.25 131.29 1419.00 54,00 -0.4020599913 17321917498
DN Yy % 0 'Y 0.37 0.2 111.29 146,00 81.00 -0.5850266520 1.7851298350
D on s 0 4 0 4,60 0.3 e 131.30 1454.00 29,00 -0.5586162353 19491900086
1% 0 9 o0 457 0.33 0.30 131.1 1469.00 104.00 -0.5228787453 2.0170331393
non % 10 42 o 1.5¢ 0.30 0.3 131.36 1492.00 127.00 -0,4914860601 2.10383037210
P I 1 n ou e 4.50 0.26 0.37 131.40 1534.00 169.00 -0.4317982759 2.1278867046
nono 4 0 448 0.4 239 131.42 1556.00 191.00 -0. 4067153733 2.2910313872
18 1348 0 B 0.13 2.50 131.53 1678.09 313,00 -0.3010299957 2.475544337%
129 " o520 5 0.08 0.55 131.58 1742.00 377.00 -0,2596373105 2.576 1413502
o9 TR i 0.0 .60 131,63 1548.00 483,00 -0. 2218487496 26339471308
non 8 1 40 0 0.0 0.00 2.43 131.66 2030.00 $65.00 -0.2006574505 2.8209216453
12oun 8 [T Wl -0.01 0.64 131,67 2694.00 729.00 -0.1918200260 28627275283

0S700 0 ¢
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BLUFF ROAD PUNPING TEST

START PUNP
121 85 $ 50 0 WELL KO, BP-4-1
DEPTH T STATIC NATER LEVEL : “N
STOP PURP 10 OF CASING ELEY,(FT-ASL) : 135.90
1222 85 B3 0
TINE FROR TINE FRON
bare 1114 OEPTR TO WATER START Of START OF Lo [4]3 186 TINE (06 Tine
K0, DA, YA, AR, MW, SEC. HATER DRAMDOWN RECOVERY ELEVATION FURPING RECOVERY DRANDOKN RECOVERY DRARDOUNR RECOVERY
13 (1t) (ft) (ft-wsl} (a1n) (ain)
12 ‘-32 85 22 4 0 4.10 0.06 0.57 111,60 2218.00 853.00 -0.244125144] 1.9309470312
17 22 8 2 8 0 4.25 0.01 0.62 131,65 2218.00 911.00 -0.2076081105 2.9604707775
2 3 8 7 % 0 4.09 ~0.15 0.78 11.81 2166,00 1401.00 -0.107905397] 3.1464381153

Le¥00 0L ¢



BLUFF ROAD PUNPING TEST

START PUAP
221 8% 9 50 0 WELL NO. BP-5-1
OEPTR TO STATIC WATER LEVEL : 9.88
STOP PUNA T0P OF CASING ELEV.(FT-ASL) : 140.20
1212 8 g 35 0
TINE FRON TIRE FRON
DATE TIRE DEPTA TO WATER START OF START of 143 106 106 TINE 106 TINE
80, 0A. YR, KR, RIN, SEC. HATER DRANDONN RECOVERY ELEVATION PUNPING RECOVERY DRARDOWN RECOVERY DRARDOWN RecoveRy
ft) (ft) (1t) (ft-ns!) {in) ain)
22 11 & 1 57 ¢ 9.14 130.89
12 14 85 0 4 0 7.44 130.56
12 16 85 1 8 0 2.4 130.71
1 17 85 r n 0 1.40 130.60
12 18 85 8 a 0 9.56 130.64
17 20 85 15 10 0 9.48 130.72
17 n 8 Ty 7 0 ©9.88 0.00 130.32
11 8 9 55 0 10.20 0.312 130.00 5.00 -0.4948500217 0.698970004)
2 2 8 w4 0 10.70 0.82 129.50 14.00 -0.0801861474 ' 1.1461280157
12 1 85 [[ 2 T B I 10.17 0.689 129.43 24.00 -0.0506099934 1.1802112417
12 1 85 1w om0 10.88 1.00 129.32 37,00 0.0000000000 1.5682017241
2 21 85 19 0 10.89 1.01 129.31 49.00 0.0041213718 1.4501960800
1 u 8 1 52 0 10.91 1.0} 19.89 82,00 0.0128372247 1.7923916895
170 8 1o o0 10.99 L 129.21 80,00 0.0453229788 1.9030899870
12 2 8 n 2 o 11.01 1.3 129.19 92.00 0.0510784415 1.9637878211
12 " 8 om0 11.03 1.1% 129.17 107.00 0.0606978404 2.0293831711
[ S B 11 2 0 0 .08 1.20 129.12 130.00 0.0791812460 2.1139433523
12 M 8 12 10 o0 11.10 1.2 129.10 160.00 0.0863598107 2.2041199827
2 11 85 30 0 1.1 1.2 - 129.05 190.00 0.1038037210 2.2787536010
17 21 85 1313 0 11.20 1.32 129.00 223.00 0.1205712112 2.3483048610
2 M 8 “ 1 ¢ 11.20 1.12 129.00 231,00 0.1205737312 2,4031205212
12 21 8 ¢ 48 0 11.24 1.36 128.96 298.00 0.1335389084 24742182841
n n 8 15 48 0 11.28 1.40 128.92 338.00 0.1461280357 2.5538930266
12 1 8 16 48 0 11.40 1.52 128.80 418.00 0.18164)5879 2.6211762818
12 8% 17 48 0 11.40 1.51 128.80 479.00 8,1818435879 2.6794278¢6
12 1 85 19 4 0 11.48 1.60 120,72 598.00 0.2041199827 1.7767011840
2 A 8 A 48D 11.58 170 128.62 718.00 0.2304489214 2.8561244442
12 1 8 21 48 0 11.60 .72 128.60 818.00 0.2355284469 2.9232440186
208 R 0 11.67 .79 128.53 1050.00 ° 0.2528530310 1,0211892991
12 2 8 § 4 0 11,75 1.87 0.60 128.45 1251.00 02718416065 1.0972573097
12 2 H 8 35 0 11.63 1.17 0.10 128.55 0.00 -1.0000000030
17 1 8 8§ 16 10 11.58 1.70 0.17 128,82 .17 -0.7895510786 0.06674678%6
12 21 85 8 3 10 11.51 1.63 0.7 128.89 1.50 -0.6197887531 01763912591
12 12 8 8 1 41 11.44 1.5 0.1 128.76 1.72 -0.5086383042 0.2346859741
1222 85 8 18 N 11.36 1.48 0.39 128.84 .91 -0.4989353930 0.2863067188
12 8 8 T 9 11.13 1.45 3.42 128.87 2,15 -0.1767501096 0,3124184599
12 22 8 8§ 7 u 11.31 1.43 . 0.44 128.89 2,15 -0,3565473235 0.3710678621
22 8 8 I 30 1.2 1.4 0.4 128,92 2.50 -0.327202141 0.3:79400087
122 8 8 7 @ 1.2 1.18 0.49 126.94 .70 -0,3998319202 0.4313637642
120 8 8 ¥ s 11.2% 1.37 0.50 129.95 2.90 -0.3010299957 0.4621979979
1217 85 8 38 ¢ 1n.n 1R 0.53 128.98 3.10 -0.27ST241304 0.4713616738
28 8 18 18 2 1.1 9.5 1268.97 i.Jo -0.2676062402 0.5:85037199
202 8 8 18 3 119 1.3 0.56 127.01 1.50 -0.0518119730 0.5440650444
1 8 8 18 11,18 1.10 0.57 129.02 3.70 -0, 244125144 ¢.5e82C17241
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BLUFF ROAD PURPING TEST

START Piae

12 1 s § 0 ¢ VELL HO. BP-5-1
DEPTH TO STATIC WATER LEVEL : 9.88

STOP PERP T0F OF CASING ELEY.(FT-ASL) : 140.20

12 2 § 8 I 0
TINE FROR TInE FROA
pare TINE DEPTR TO0 RATER STARY OF START OF tos 106 106 Time 06 TINE
10, 24, IR, ¥R, win. Sec. (L1 DRAKDORN RECOVERY ELEVATION PURPING RECOVERY DRAUDOUR RECOVERY ORARDORN aecaveny
(1t) ) (ft) (ft-asl) (ann) (nte)

12 8 8 M « 1. 129 0.58 129.03 3.1 ~0.2365720064 0.5720967480
12 22 8 8§ 17 35 1113 1.27 0.60 129,05 4.08 ~0.22184874%¢ 0.6110148340
on 8 8§ 3 0 .11 1.2 0.62 129.07 4.50 -0,2076083103 0.6532123138
1n 8 8 ¥ 4 1.12 1.4 0.4 129.08 475 -0.2006594505 0.6766916096
12 8 9 40 I .10 .2 0.43 129.10 5.02 -0.1870866434 0.7004152432
12 2 & g 0 1 11.08 1.20 0.47 129.12 5.22 -0.1739251971 0.7173930872
12 8 B 4 5 .08 1.0 0.67 129.12 5.0 -0,1739251971 0.7137321106
222 8 8 w N 11.06 1.18 0.49 129. 14 5.62 -0.1611509091 0.7494786505
2 1 8 g8 40 4 11.06 (.18 0.69 129.14 §.82 -0. 1611509093 0.7648741766
12 12 85 [ 1 11,05 L1 0.70 19,15 5,02 -0.1549019600 0.7793559513
12 2 8 § 4 0. 11.04 1.16 0.1 129.18 .11 -0. 1487416513 0.8016323462
1 n § i w0 11.04 1.16 0.71 129,16 6.47 -0, 1487416513 0.8237087409
12 22 8 g 41 33 1.0 I.14 0.73 129.18 8.92 -0.1366771399 0.8393%68463
1 1 8 P QN 1.0 1.14 0.7 129.18 7.50 -0.1366771399 0.875C612634
1 2 8 8 4 10 10.98 1.10 0.77 139.22 8.17 -0.1135072748 0.9120448296
12 17 8 4 10.97 1.09 0.78 129,20 ) 8.50 -0.1079053973 0.9794139257
17 1 8 8§ 4 350 10.9¢ 1.08 0.79 129.2¢ 8.8 -0.1023727087 0.9461246192
12 22 8 8 4« 10 10.9¢ 1.08 0.7 129.24 0y -0.1023729087 0.9622114191
2 n 8 8 4 25 10.93 1.07 0.80 129.25 9.42 -0.0959100130 0.9735971974
1 n 8§ P 4w 10.94 1.06 0.81 129.26 .87 -0,0715149811 0.9852767432
o2 8 8§ 4 353 10.93 1.05 0.82 129,27 9.92 -0.0861861475 0,9963857133
12 27 8 8 45 15 0.9 Lo 0.83 129.28 10.25 -0.0809219074 1.0107233634
17 12 8 8 43 4 10.91 1.03 0.84 19.09 10.75 1-0.0757207139 1.0314984641
1 2 8 8 4 10 10.90 1.02 0.85 9.3 .1 -0.0705610741 1.0479235323
12 2 8 8 4 M 10.90 1.02 0.85 129.30 11.30 -0.0703810743 1.0606978404
7 12 8 9 4 50 10.90 1.02 0.85 129.30 .83 -0.0705810743 1.6731070783
12 n : 8 41 10 10.89 1.0 0.8% 129.3 12.1 -0.0455015488 1,0951716097
2 2 8 8 2 10.83 1.00 0.87 129.32 12.42 1-0.0604807474 1.0940050224
on 8 8 41 @ 10.88 1.00 0.87 129.32 12.67 -0.0604807474 1.1026623419
17 7 8 P 478 10.87 0.99 0.88 129.13 12.92 -0.0555171278 11111504521
12 12 8§ 8 & ¢ 10.87 0.97 0.88 129.33 13.07 -0.0353473278 1.1161648121
2 2 & 8 48 I8 10.87 ¢.9? 0.88 120,13 3.2 '-0.0555173218 1.1207618174
1 n % 8 48 B 10.86 0.98 0.8 129.34 13.4 -0.0506079934 1.1292601104
12 1 8 8 4 N 10.84 0.9¢ 0.91 129.36 11.87 ' -0.0409586077 11419720759
12 17 8§ [ - 10.84 0.9¢6 0.91 129.36 14.83 " -0,0409586077 1.17121875¢63
> 8 8 50 X 10.84 0.9 0.9t 109,18 15.50 ' -0,0409586077 11901116982
112 8 8 15 10.82 0.94 0.73 129.39 . 16.08 -0.0315170514 1.2C63760630
1o 8 8§ 51 50 10.82 0.94 0.93 1:9.18 16.81 ~0.0315170514 1.2261701234
(rn 8 g 51 45 10.81 0.93 0.94 129.37 17.75 -0.0269721464 2491983574
N 6 8 33 i 10.80 0.92 0.93 129,40 18.23 -0.0202763947 1.2608860716
702 8 [ 20 B ¥ 10.79 0.91 0.9 129.41 18.63 -0.01772376i¢ 1.2701905532
o2 8 8 54 15 10.78 0.90 0.97 127.42 19.33 -0.0132292657 1.3944307339
2 8 8 55 10.78 0.70 0.97 157.42 .08 -0.0132282457 1.30283579¢5
12 1 8 [ IS 10.77 0.89 0.98 129.43 20,48 -0.0087719243 1.3114006375
I 8 3 0 10.77 0.89 0.78 129.43 20.88 -0,0087719241 1.3137998204
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BLUFF ROAD PUMPING TEST

START PUNP

12 u 8 $ 50 0  WELL NO. BP-5-1
EPTR T0 STATIC WATER LEVEL : 9.89

S1ap PyN? TOP OF CASING ELEY.(F1-MSL) : 140.20

12 1 8 § 15 0
TInE FRON TIRE FRON
pATE TInE PEPTH TO KATER START OF START OF Lo 106 186 TIME LoG TIRE
1. A M. a. H. SEC waTER DRANDONN RECOVERY ELEVATION PUNPING RECOVERY DRANDOUN RECOVERY DRANDORN RECOVERY
(1t {ft) ) (1t-asl) (nin) {aiv)

12 22 85 g 5 30 10.76 0.89 0.99 129.44 21.50 <0.0043848C54 1.312435439%
17 1 8 8 7 S 10.7¢ 0.88 0.99 129,44 22.08 ~0.004154805¢ 13440644279
12 17 8 8 57 5% 10.75 0.47 1.00 129.45 12.92 0.0000000600 1.3601514478
2 o2 8 § 58 S0 10.75 0.87 1.00 129.45 . 0.0000000000 13771847871
n n 85 g 55 45 10.74 0.86 1.0t 129,46 .75 0.0041213738 13935752031
12 18 y 0 2 0.1 0.85 1.02 129.47 25.42 0.0086001718 1.4051185933
o1 o8 9 0 55 10.71 0.85 1.02 19.47 15.92 0.00860017(3 14115791410
n n s 9 1 0.7 0.85 1.02 9.6 %.13 0.0086001718 1,4205058366
1 n 8 9 1 S0 10.72 0.84 1.03 129.48 26.81 0.0129372247 14286746256
12 1 8 N 10.72 0.8¢ 1.03 129.48 27.15 0.0128372247 14412629875
7 u 9 1 s 0.7 0.41 1.0¢4 129.49 19.63 0.0170333393 1.4598948527
1 on 8 Y 4 2 10.71 0.83 1.04 129.49 9.4 0.0170333393 1.4685934593
12 2 8 9 4 5% 10.70 0.82 1.0 129.50 29.92 0.0211892991 1.4759112025
12 1 8 Y 5 3 10.70 0.92 1.05 129.50 30.50 0.0211892991 1.4842998393
o on o8 Y s 10 10.69 0.8¢ 1.0 19.51 .41 0.0251058553 1.4936903562
12 12 8 Y 5 45 10.48 0.80 1.07 129.52 n.1s 0.0293837777 1.5017437296
17 n 8 L A 11 10.68 0.80 1.07 129.52 7a 0.0293837777 1.5107683553
12 1 8 Y 78S 10.48 0.80 1,07 129.52 12.92 0.0293837777 1.5174158496
12 1 8 9y 10 10.67 0.19 1.08 129.53 iTY] 0.0334217555 1.5136026167
17 12 8 9 9 4 10.67 0.1 1.08 129.53 .67 00314237555 1599120348
12 12 8 9 10 15 10.67 0.1 1.08 129.53 15.25 0.0334237555 15471591213
1non o8 9 10 55 16.67 0.79 1.08 137,51 5.9 0.0334217555 1.5552960241
on o8 T 10.46 0.78 {.09 129.5¢ 36.75 0.0374264779 15652573434
121285 ! u oW 10.57 0.69 1.18 129.63 L5850 0.0718820073 1.7671558841
1 1 8 0 0 0 10,53 0.65 Ln 129.67 85.00 0.0861578307 1.9294189257
0 n 8 10 16 0 10.49 0.61 1.26 129.11 101.00 0.1003705451 2.0043213738
12 1 8 o3 e 10.45 0.57 1.30 129.75 118.00 0.1139433522 2.0718820073
12 n 8 o0 10.35 0.47 1,40 129.65 ' 180.00 0. 1461280357 22041199821
17 1 8 fnost o 10.30 . 0.42 145 129.90 196.00 0.1613680022 2.2922560714
12 22 8 n e o0 10.14 0.26 1.6t 130.06 307.00 0.2068258730 24871183755
1z 2 8 “ o ¢ 10.07 0.19 1.63 130.13 365.00 0.2253092817 2.5522928645
1 n 8 5 4 0 10.0 0.15 1.72 110.17 426.00 0.2355284449 2.6294095991
12 22 8 s ¢ 0 9.99 0.1t 1.7% 0.2t 430.00 0.2455128678 2.4901950800
12 2 8 o0 0 .90 0.02 1.85 13¢.30 665.00 02671717284 2.8228716453
1 1 8 w44 0 9.87 -0.01 1.88 130.33 712.00 0.7741578493 28545110811
17 12 8 noun o0 9.80 -0.09 195 130.40 836.00 0.2900346114 29222062174
122185 o n 0 9.81 -0.,07 1.4 130.39 946,00 0.2878017299 29759911364
1 8 T M9 9.67 -0.19 .05 130.51 1379.60 0.1138672204 1.1395642662
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BLUFF ROAD PURPING TEST
START pUNP
12 N 8 9 50 0 VELL K0, P-¢
DEPTH 10 STATIC WATER LEVEL : 9.38
STAR PYAP T0P OF CASING CLEV.(FT-NSL) : 135.95
12 22 85 g 15 0
TINE FROX TIRE FROK
DATE TIRE DEPTN TO ¥ATER START of START 0OF 106 106 Lo6 TINE LOG TINE
No. DA, YR, MR, RIN, SEC. HATER DRANDONN RECOVERY ELEVATION PUNPING RECOYERY DRARDONN RECOVERY 0RAUDOWN RECOVERY
(ft.) (ft) t) (ft-asl) (ain) (nin)
12 13 85 g 3 ¢ 9.26 126.69
12 14 85 § 54 0 9.3% -0.22 126.59
12 16 8% 9 30 0 9.44 -0.12 126.49
12 20 85 15 0 0 9.58 0.00 126,17
12 n 8 [T 9.48] 0.05 126,32
1213 8 T 4 0 1.76 0.18 126.19 §752.00
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BLUFF ROAD PURPING TEST

START PUNP
12 u 8 9 S0 0  KWELL NO.P-7
DEPTH 10 STATIC WATER LEVEL : 7.8
ST10P PUNP TOP OF CASING ELEV.(FT-ASL) : 142.70
2029 7 015 0
TIRE FRON TIRE FROR
DATE TINE DEPIN TO VATER START OF START oF 106 106 LG6 T1nE 106 TIRE
1. 0A. YR, R, NIN. SEC. NATER DRAKDGAN RECOVERY ELEVATION PRPING RECOVERY DRAWDONM REVOVERY DRARDOUN RECOVERY
(ft) (1) ift} (ft-asl) (arna) (atn)
12 13 85 g 45 0 9.23 133.47
12 14 85 g @ 0 9.5 133.35
2 16 8 s 0 9.44 131.26
12 17 8 g M 0 9.45 133.25
12 20 95 15 30 0 9.48 133.22
120 85 g 50 0 9.40 0.00 131,10
2 n 8 12 %8 0 9.60 0.00 133.10 138 2741578493
12 n 8 1358 ¢ 9.59 -0.02 131.12 48 2.1944516808
17 2 8 o580 9.59 -0.01 RENT 308 2.4885507165
1 M 8 15 571 0 9.45 0.0% 133.05 187 -1.3010299957 2.564666064]
2 n 9 oo 0 9.65 0.05 133.05 430 -1.3000299957 2.633468455¢
12 s 4 0 9.48 0.08 133.02 94 -1.0969100130 2.6937269499
12 n % 0 1 0 9.1 0.11 132,99 §11 -0.9586073148 2.7860412102
2 0 8 880 9.74 0.14 132,76 728 -0.8538719643 2.8821013793
2 2 8 0 2 0 9.73 0.13 132.97 852 -0,8860566477 2.9304195948
12 2 8 I8 0 9.78 0.18 132.92 1038 -0.7447274349 1.0161973535
2 n 8 7S 0 9.19 0.19 132.91 1215 -0,7212461990 1.1055101848
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BLYFF ROAD PURPING TEST

START Pume
12 8 Y 50 0 NELL NO. P-8
DEPTH T0 STAVIC WATER LEVEL ¢ 11.04
3T8P PURP TOP OF CASING ELEV.(FT-ASL) : 141,25
17 1 8 g 15 v :
. TINE FRON  TINE FRON N
PATE TInE DEPTA TO HATER START 0F START OF 106 106 06 TINE 166 TIRE
1. 0A. YR ¥R, AN SEC. HATER DRAKDORN RECOVERY ELEVATION PUNPING RECOVERY DRADONN RECOVERY DRANDORN RECOVERY RN
(ft! (1t} (ft§ (ft-nsil {arn} fnin}
(-
12 13 8 “on o0 10.63 130.62 o)
17 14 8§ 0 % 0 11.02 130.23 o
12 16 8 JT L 11.02 130,21
17 178 $ 5 0 10.94 130.31 R
118 o3 0 10.81 130,44 (@]
17 18 85 i 10 0 10.89 11,16 ~J
2 19 8 a0 11.10 130.15
17 19 85 1 % 0 11.16 130.09
19 8 Moo 1.0 130,02
1219 85 15 41 0 11.45 129.80
12 19 8 7 s5 0 11.25 130.00
12 20 85 " % 0 10.78 130,47
12 U 8§ I B .04 0.00 130.21
12 A 8 9y 51 0 11.07 0.03 130.18 3.00 -1.5228787453 0.4771212547
12 A 85 Y 5% 0 .14 0.10 130.11 6.00 -1.0000000000 0.7781512504
12 1 8 (Y B | 11.13 0.09 13012 7.00 -1,0457574904 0.8450930400
12 A 8 Y 59 10 1,17 0.13 130.09 9.50 ©-0.8860526477 _ 0.9777236053
17 u 8 o2 0 .13 0.14 130,27 2.00 -0.8518719643 1.0791812440
12 U 8 0w 2 ¢ 1. o.17 130,04 12.00 -0. 7695510796 1.0791812460
1o 8 s 30 11..2 0.18 130.03 i5.50 0. 7447774949 1.2174339442
2 a8 o170 11,25 0.2 130.00 12,00 -0.4777807053 1.3424226808
1 8 T TR 1125 0.2 130.00 24.00 -0.8777307053 1.3802112417
P n 8 10 18 3 .y 0.25 129.9 29450 -0.6020597911 1.4548448600
1 9 0 2 11,30 0.2 129,95 10,50 -0.5850266520 1.4842998191
2 2 8 won 0 11.30 0.2 129,95 11.00 -0.5950266520 14913616938
12 2 8 0o 7 0 1.1 0.1 120.92 37.00 -0.5176020021 1.5082017241
12 u 8 IT. I Y 11,15 0.1t 129,90 42.00 -0.5096383062 : 1.6232492504
12 21 8 w0 11,33 .M 19,87 8.0 -0. 4685210830 : 1.e812612174
12 8 w4 0 11,18 0.4 129.87 $1.00 -0.4685210830 1.7075701261
12 a8 10 4 40 1.4 0.37 129.84 57,67 -0.4317982759 17609243434
2 a8 0.5 o 11.40 0.3 129,85 60,00 -0. 4436974992 17781512504
12 on e Ho0 Il .4 0.40 129,51 105 -0.3979460097 ! 1.8481391170
1 u 8 1o o0 11.43 0.44 1.7 80,00 -0.3563473215 19030399870
17 8 "nou v 1.4 0.45 129.76 4,00 -0.3467874862 1.9731275536
10U 85 1n 15 s 11.54 0.50 129,71 105,83 -. 3010297957 20246204149
12 N 8 oS0 1.5 0,52 129,67 1210 -3.2839755564 ' 20327853761
1 a8 12 18 30 11.61 0.57 129,64 148.5 -0. 2441251443 2ATIT84537
12 2 8 17 48 0 11.5] ) N.52 1.0 -0, 2291479534 12504200023
1 8 TE I ] 11,63 0.64 29.57 m.s -0. 1918200260 NETTRR TS
0noa o9 13 48 0 1. 0. 66 120,55 11800 -, 1504500645 21765759571
7 0N8s "o 0 1.7 0.72 09,4 302,00 -0, 1420075000 2.4300069430
n on 8 15 51 @ 11,51 2,79 127,42 167,00 -0, 123729087 2.564005004]
17 a8 16 51 0 11.33 0.84 129,37 421,00 -).0757 207139 2.8242320958
18 aon o 11.9% 0.91 19.50 501,00 -0.0409588077 58998377257




BLUFF ROAD PUMPING TEST
START pumP

12 2 ¥ y 50 0 VELL ¥0. P-8
DEPTH T0 STATIC MATER LEVEL : 11.04
STOP PURP TOP OF CASING ELEV.(FT-ASL) : 141,25
12 22 8 g8 15 0
TIRE FRON TINE FRON
pATE TIng DEPTH TR WATER START OF START OF 106 106 10G TINE Log TINE
9. DA TR K. K1, SEC. KATER BRAKOGRK RECOVERY ELEYATION PUBPING RECOVERY DRANDONN RECQYERY PRARDOKN RECOYERY
(ft} it} (fe) ift-asl) (a10) (e12)

12 1 8 l;--.ds [ 12.08 1,04 129.17 $95.00 0.0170331393 2.7745169657
1 n 8 H 4 0 2.7 1.13 129,08 724.00 0.0530784415 2.83971185642
12 11 8 4 38 0 12.19 1.13 129.06 948.00 0.0605978404 2.9281758523

12 12 8 2 40 0 12.26 1.2 129.99 1010.00 0.0861598307 1.0043213718
12 2 9 7 8 0 12,35 L 128.90 1213.00 0.1172712957 1.1085308533

12 7 8 8 11 0 12.40 1.18 128.85 1361.00 0.1315389084 J.1144953558
2 27 8 § 11N 12,19 1.15 0.00 128.86 1363.50 0.1303337485 31346551423

12 2 8 8 1 0 12.18 1.4 0.0! 128.87 13é6.00 1.00 -2.0000000000 0.0000000000
12 22 8% ¢ 3 0 12,18 1.4 0.0? 128.87 1366.50 1.50 -1.6989700043 0.1760912591
12 2 8 8 N 0 12.18 IRl 0.02 128.87 1167.00 .00 -1,898970004) 0.1010299957
12 2 8 e 13 0 12,18 1.34 0.02 128.87 1368.00 1.00 -1,6787700043 04771212547
12 7 8 8§ 19 0 12,18 1.1 0.02 128.90 1359.00 4.00 -1.6582700041 0.0020593913
12 22 8% 8 40 0 12,15 1.1t 0.05 128.90 1170.00 5.00 -1.3010299757 0.6789700043
12 2 8 ] [ 12,35 1.3 0.05 128.90 1371.00 $.00 -1.3010299957 0.7781512504
12 22 8 g 2 0 12.11 1.29 0.0 128,92 - 1372.00 7.00 -1.1010299957 0.8450980400
17 1N 8 8 4 0 12.13 1.29 0.07 128.92 1173.00 8.00 -1.1549019600 0.9030899870
2 8 8 4 0 12.32 1.28 0.07 128.93 1174.00 9.00 -1.1549019800 0.9542425094
12 2 85 § 6 0 12.2 1.28 0.08 126.91 1175.00 10.00 ~1.09¢v100130 1.0000000000
122 8 8 4 0 12.14 1.27 0.0§ 128.94 137€.00 11,00 ~1.096%100130 1.041192¢852
2 1 6 8 47 ¢ 12.10 1.26 0.0% 128.95 1377.00 12.600 -1.0457574%04 1.0791812450
1308 § 4 0 12,29 1.2§ A 128.76 1378.00 13.0¢ -1.0000000000 1.111743352
12 22 8 g 4 0 12.28 1.4 0.11 126.97 1379.00 14.00 | ~0.9555073149 11451280357
17 2 8§ § 50 0 12,27 1.4 0.12 128.93 1330.00 15.00 -0.9203187540 1.1760912591
1220 83 8 5t 0 12.28 1.2 0.13 128.99 1381.00 16.00 -0.88403564477 1.2041197027
2 N 8 8§ 52 0 12.26 .n 0.14 128.99 1382.00 17.00 ! -0.8538719641 1.2304439214
1 8 § 533 ¢ 12.26 1.7 0.14 128.99 1383.00 18.00 -0.8533719643 1.2552725051
12 8 8§ 54 0 12.26 .12 0.14 128,99 1354.00 19.00 -0.8513719443 1.2787516010
12 12 8 8 5% 0 12,26 1.2 0.14 128.99 1356.00 21.00 -0.8518719643 1.22132947
12 22 8 $ 0 0 1.4 .20 0.14 129.01 1390.00 15,00 -0.853571904] 1.1779400087
12 22 8 L 12.22 1.18 0.1s 129.0) 1395.00 J0.¢0 -0,7958300173 14771212547
12 22 85 9 7 X 12,14 1.10 0.18 19.1 1199.5¢ J4.50 i -0.7447274949 1.5373199951
12 ) 8§ 9 16 0 12.14 1.10 0.2 129.11 1406.00 41.00 -0.5850244520 1.6127818567
12 2 8% ! M 0 1.1 1.08 0.2 129.13 1414.00 49.00 ‘ -0.5350264520 1.6901900800
12 22 8% y 13 0 12.11 1.07 0.2 129.14 1435.00 80.0¢ : -0.5528419487 17781512504
0 n 8 9 56 0 12.00 0.96 0.2 19.25 1440.00 81,00 ' -0.5376020021 1.903485018?
122 8 {12 ] 11,92 ¢.83 d. 40 129.31 147,00 104.00 -0,1979400087 2.0170331393
12209 n o1 11.91 V.87 0.43 JLIRT 1480.00 115,00 -0.318758762¢ 20606978404
[P ] [ 11.80 0.76 0.49 129.45 1528.00 163.00 -0.3093019 200 2.712187¢044

200N 9% "N 0 11.72 0.68 0.80 129,53 1545.00 130.00 -0.221848749¢ 2,3552125051

29 12 4 ¢ 11.60 0.5 0,88 127,05 1812.00 47.00 -0 1874910873 2.1926949533

PP 114 ¢ 11.5¢ 0.50 0.8¢ 1.1 1671.00 106.¢00 -0.026:100130 2.4357214265
12 3 8 [ B L 0.4 0.9 109.81 1735.00 J76.00 ). 0e55 15463 2.5687047.41
[P N i) H [ 11,15 0.3 0.9 129.90 1841.00 475.00 -0.0177287670 2.67T6009527
1209 o ] .27 0.3 1.9§ 12923 2001.00 816.00 0.001189299) 2.80345711%
108 192 [} 11.22 ¢.18 113 130.01 011,00 048.0¢ 0,0512734415 2.8115750059

8¢v00 01 ¢



BLUFF ROAD PURPING TEST

START PunP
i un g 9 50 0 HELL NG, P-8
DEPTH TO STATIC WATER LEVEL : 1.4
31aP PURP TOP OF CASING ELEV.(FT-ASL) : 141,25
1212 8 I S
bATE TInE DEPTH TO
1. 0A. YA, iR, KN, SEC. ATER DRAVDONY
(ft) (ft)
2 8 7 8§ ¢ .19 0.15
12222 85 n 4 0 .16 0.12
1223 85§ A I 11,02 -0.02

RECOYERY
ift)

TI¥€ FROX TINE FRON
RATER START OF START OF 106 L06 [GIRELI
ELEVATION PURPING RECOVERY BRAUDOEN RECOVERY PRAUDOUN
(ft-asl) (nin} (ain)
130,06 2173.00 813.00 0.0718820073
130.09 2284.00 919.00 0.0827853703
130,21 2743.00 1381.00 0.0914216852

L06 TIAE
RECOVERY

2.9100905456
2.96131351 14
3.1408221801

65700 0L ¢



BLUFF ROAD PURPING TEST

START pUNP

12 21 85 § 50 o VELL X0, P-9
DEPTH 10 STATIC WATER LEVEL : 10.97

STOP PURP TOP OF CASING ELEV.(FT-ASL) : 141.32

12 1 8 8 15 0
TIRE FRON TINC FROX
DATE TIRE DEPTN T HATER START OF START OF 106 106 10G TinE 106 TIRE
N0. DA, YR, MR, KIN. SEC. NATER DRANDONN RECOVERY ELevarion PURPING RECLYVERY DRARDOKN RECOVERY DAAUDOUN Recovery
it (t) (t) (ft-ast) (a1a) (a1e)

2 13 8 0 58 0 10.58 130.74
12 14 85 10 30 0 10.99 130.33
12 16 85 1oy 0 10.80 130.52
12 17 85 1 688 0 10.88 130.44
12 18 85 8 16 0 10.84 130,48
12 20 8§ H 5 0 10.73 130.59
12 11 8 8 37 0 10.97 0.00 130.35
1 u e y 50 0 11.00 0.0 130.32 0.00
1 u 8 L2 T R 1.0t 0.04 130.31 1.00 -1.3979400087 0.0000000000
1 M % 9y 52 0 11.01 0.04 130.34 2.00 -1.3979400097 0.3010299957
12 U 8 Y 3 0 1.0t 0.04 130.31 1.00 -1.3979400097 04771212547
n M 8 y 5 o 11,04 0.07 130.28 2.00 ~1.1549019600 0.69897C0043
12 U 8 9 % 0 11.08 0,09 130.2¢ §.00 -1.0457574906 0.7781512504
12 2 85 9 57 0 11.08 0.11 130,24 7.00 -0.9386073148 0.8450980400
12 8 y 8 0 11.10 0.13 130.22 8.00 -0.6860566477 0.9030899870
12U 8 9 5 0 11.10 0.13 130.22 9.90 -0.8860566477 2.9542425074
un 9% e 0 0 1.1 0.4 130.21 19.€0 -0.85187194643 1.00000000C0
12 2 8 10 (B 1.12 0.15 130.20 11.00 -0.8239087409 1.0413726852
122 H 8 w2 0 1.12 0.1$ 130.20 12,00 -0.8217087409 1.0791812480
12 M 8 103 0 1.1 0.16 130.19 13,00 -0.7956800173 L113943352]
2 1 8 o 4 0 11.13 0.16 130.19 14.00 -0.7958300173 ' 1.1461280357
2 a8 5 ¢ .14 0.17 13¢.18 15.00 -¢. 7695510786 1.1760912571
12 8 w & 0 11.14 0.17 130.18 16.00 -0.7675510788 1.2041199827
12 1 8 10§ 0 115 0.18 130.17 18.00 -0.7447274949 1,2552725051
12 8 w v 0 1116 0.1 130.16 17.00 -0.7212463790 ; 1.2787538010
1221 8§ 1o 10 0 11.18 0.2 130.14 20.00 -0.6777807053 1.1010299957
12 21 8§ o 10 11.18 0.2¢ 130,14 21.00 -0.6777807053 1.322192947
12 u 8 10 18 0 11.19 0.22 110.13 76.00 -0.6575773192 1.4149713430
12 n 8 w 20 0 11.2 0.2 110.12 30,00 -0.6382721640 . L4154
12 21 8 12 0 11.2 0.4 130.11 2.00 -0.6197887531 1.50514991381
12 1 8 1 % 0 1.2 0.25 130.10 15,00 -0.6020599913 . 1.5563025008
1 1 8 o 3 0 1.1 0.2 130.07 18.00 ~0.5850266570 - 1.5797835946
12 8 w 2 0 1.24 0.27 130.08 42,00 ~.56863¢2358 . 1.6212492904
17 21 8 0 3% ¢ 11.25 0.29 130.07 46,00 -0.5526419687 1.6627378147
a8 0 38 0 11.2¢ 0.29 130.06 48.00 -0.5376020021 1.6812412374
1 n 8 e 4@ 0 11,27 0.0 130.05 52.00 -0.52287587451 1.7160033426
2 11 8% 0 4 0 11,28 0.31 130.04 54.00 -0.5086381062 1,73239375°8
121 8 10 48 0 11.27 0.32 130,43 £3.00 -J. 4948500217 1.7634277936
12 M 8 10 33 0 1.1 0.34 130.01 81.00 -9.4635210330 1.7793405475
2 M 85 0 54 0 1.3 o.M 130.01 0d. 00 -.469521081¢ 1.306179774¢
[ B 1 0 S i 11.34 0.37 127.98 »?7.00 -, 4317782759 1.8358490907
Y B 1" 0 1.1 9.37 129.9¢ 81.00 -0, 4089353930 1.703485018¢
1 n 3 1 20 11.37 0.40 129.95 0.2 -2.3979400087 1.9617873273
23S " on o0 11.40 0.41 129.92 107.00 -0.3665315444 2.0291837777

oyv00 0L ¢



BUUFF ROAD PURPING TEST

START PyNP
12 8% y 50 [ WELL M0, P9
DEPTH 10 STATIC WATER LEVEL : (.97
STOP Py T0P OF CASING ELEV.(FT-ASL) : [T Y]
1 22 8 g 350
TINE FRON TINE FROR
0ATE Time oeera 10 waTeR START 0F START or - 196 it 106 Tioe (06 TInE
0. . . . BIN. SEC. HATER DRANDORN RECOVERY ELEVATION PURPING RECOVERY DRANDOKN RECOVERY DAANDONH RECOVERY
(ft) (e (e} (ft-zsl) iniz) (yin}
12785 o oso 0 1.4 0.45 129,90 120.00 20.3467874862 2.0171812450
1o 8 n n o 11.46 0.49 129.86 152.00 -0.3098019200 2.iB18415679
TR 7ostoo 11.50 0.53 129.82 181.00 -0,2757241304 2.2576785749
Y NPTRNT] nou o0 .54 0.57 129.78 21,00 -0.1441751441 21242624551
1 s oSt oo 1.5 0.60 129.75 240,00 -0.12184874%6 2.3820170426
a8 a0 11.60 0.61 129.72 97.00 -0.2004594505 24727564471
12 a8 15 a4 0 11.64 0.67 129.68 157.00 -0.1739251971 2.5526682161
12 2 8 N oo 0 n.n 0.75 129.60 47.00 -0.1249197184 2.5201350550
12 a8 moao 11.80 0.8 129.52 477.00 -0.0809219076 2.6785183790
122 8 n a0 11.91 0.9 129.41 597.00 -0.0268721454 27759743111
2 ou o n a0 11.96 0.99 139.36 17.00 -0.0043648054¢ 2.8555191557
122 88 70 12.04 1.07 129.28 837.00 0.0203817317 29227254580
12 221 8 20465 0 12.09 112 129.23 1015.00 0.0492180227 3.0064560417
12127 1 ¢ 130 1216 119 129.16 1223.00 0.0755489414 1.037424457¢
12 2 8 g u 0 12.28 L3 0.00 129.04 1364.00 0.117271295 3.1348143703
12 22 8 g B 2.2 1.2 0.05 129.07 1365.50 0.50 -1.3010799957 -0.3010299957
17 22 85 8 1% 0 12.22 1,25 0.0 129.10 1385.00 1.00 -1.22184874%6 0.0000002990
1 22 8 g 3 30 12.21 LU 0.07 129.11 1166.5¢ 1.50 -1, 1549019600 0.1750917591
2 22 85 8§ 7 0 12.20 1.2 0.08 129.12 1367.00 2,00 ~1.0969100130 0.3010799957
12 8 § N 12.20 1.2 0.08 119.12 1367.50 2.50 -1.0969100110 0.1979420087
12 8 8§ 1 0 2.20 1.2} 2.08 127,12 115800 3.00 -1.6969100110 04771215547
o118 i8I0 12.20 LA 0.08 12912 1166.50 1.50 ~1.0967100110 0.544068¢444
17 2 8 8 10 1.0 1.22 0.09 127.11 1369.00 © 4,00 -1.0457574706 06020599713
0o oW 8 » W 12.18 L 0.10 129.14 1342.50 450 -1.0000£00000 0.6512135138
17 o1 8 g 40 0 12.18 L 0.10 12914 1370.00 5.00 -1.0000200000 0.6989700041
non 8 8 40 10 12.17 1.20 0.11 129.15 1370.50 5.50 -0.9586071148 6.7403520995
n 8 8 4 0 12.17 1.20 0.11 129.15 1371.00 ' 600 -0,9585073148 07781512504
1717 8 3 4 0 12.17 1.20 0.11 129.15 1371.50 6.50 -0.7586673148 0.8129133566
1o 9 § 42 0 12.16 119 0.12 129.16 1372.00 7.00 -0.9203167540 - 0.84509304¢0
1722 85 g 4 0 12.16 119 0.1 129.16 1372.50 7.50 -0.9208187540 2.8750612634
17 2 8 g a4 0 12.15 1.18 0.1 129.17 1371.00 8.00 -0.8960566477 0.901589570
1222 8 PRI 12.15 113 0.13 129.17 1373.50 8.50 -0.8860566477 0.9294169757
1228 T 1215 1.18 0.13 129.17 1374.00 9.00 -0.8866566477 ' 2.9542425294
1non 8 g o0 2.15 1.18 0.11 19,17 13145 9.50 -0.8850566477 29777238653
12 2 8§ 8 45 0 .14 L1 .14 129.18 1375.00 10.00 -0.8535719843 1.0900630000
no oo 3 45 10 .14 . 2.4 129.19 10155 10.50 -0.8538719643 10211692791
172 % g 4 0 12.14 LI 0.14 129,19 1376.0 11,60 -0.9539719643 1.0413926852
1711 85 § 46 10 214 1.1 0.4 129.18 1376.50 11.50 -0.85387 (9643 1.060637€404
120 85 g 40 12.13 1.16 0.15 129.19 1377.00 12.00 -0.823909740 10791812480
o2 § 7w 12.11 116 0.5 12917 1377.50 1.5 -0.§233297409 1.09891¢0130
2on § 48 0 1213 118 0.15 129.19 1178.60 11,00 -0.823708749? 1113343355
122 88 § 4 I 0.2 1S 0.16 129,20 1378.50 13.50 -0.755530¢171 11301137455
17N 6 $ 0 0 12.12 115 0.6 129.20 1379.09 14.60 -0.7958800173 1. 146129235
non o 3 030 12.12 1.15 0.16 129,20 1379.50 14.50 -0.7758520173 11613680072
122 % 2 50 0 2.1t 14 0.7 19.2 1380.00 15.00 -0.7695510794 1.1740712591
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BLUFF ROAD PUNPING TEST

START pux?
12 u 8 9y S¢ 0 WELL WO, P-9
DEPIN 1O STATIC WATER LEVEL : 10.97
STOP PUNP TOP OF CASING ELEV.(FT-N3L) & 141,32
121 9% 8 35 0
TINE FRON TINE FRON
pATE TINE DEPTH TO HATER START OF START OF 106 106 106 TINE 106 TI8E
X0. DA. YR, HR. RIN, SEC. NATER DRANDORN RECOVERY ELEVATION PURPING RECOVERY DRANCONN RECOVERY CRANDONN RECOVERY
(1t) (ft} () (ft-asl) fan) (ann)

2 11 8 g 50 1 12.11 1.14 0.17 129.21 1380.50 15.50 -0.769551078¢ 1.1903316982
12 2 8 g 51 0 12.11 1.14 0.17 129.24 1i81.00 16.00 -0.7695510786 1.20411999827
12 n 8 g8 5I 1 12.11 1.4 0.7 129.71 1381.50 16,50 -0.7895510786 1.2174839442
1 n 8 g 52 0 12.11 A1) 0.17 129.2 1192.00 17.00 -0.7695510784 1.23044892:¢
17 17 8 g 57 10 12.11 1.44 0.17 129.21 182,50 17.50 -0.7875510785 1.2430156487
[ ¥ I H g 53 0 12.10 1.13 0.18 19.22 1383.00 18.00 ~0.7447274947 $.2352125051
17 n 8 g 53 0 12.10 1.13 0.18 129.22 1381.50 18.50 -0.7347274349 1.2671717284
127 2 8 g 54 0 12.10 1.1] 0.18 129.22 1184.00 19.00 ~0.7447274989 1.2787%14010
12 22 8% B 54 30 12,10 .13 0.18 19.22 1384.50 19.5¢ ~0.7447774949 1.2900346114
22 8 8 5% 0 12.10 .11 0.18 129.22 1185.¢0 20,00 ~0.THTTS 1.3610275957
1227 8% g 9 0 12.07 1.1? 0.19 129.2 1187.00 24.00 ~0.7:12463970 1.3802112417
2 2 8 § 3 0 2.07 1.1¢ 0.1 129.25 1191.00 28.00 -0.677790703) 1.4471580113
12 0 8 $ 7 0 2,05 1.08 .23 19,277 1397.00 32.00 -0.6382721640 1.505147778]
12 2 8 ¥ 0 2.01 1.06 0.25 129.7 1401.00 36.00 -0.€020599913 1.5563025¢09
12 2 8 9 15 0 12,02 1.05 ] 129,30 1405.00 40.00 -0.%850266529 16070597913
12 12 8% T 0 12.01 1.04 0.27 129.31 1409.00 44.00 -0, 53686362359 16414526765
2 1 8 9 3 0 11.97 1.00 0.1 119.35 1427.00 62.00 -0.7085383062 1.792191587§
1 2 % 9 510 11.% 0.97 0.12 129.36 1441.00 76.00 -0.4743500217 1.8808135723
12 2 8 w0 8 0 11.87 0.90 0.41 129.45 1458.00 91.00 ~0.3872161433 1.968482948¢
2 22 8 w u 0 11.94 0.87 0.44 129.48 1474.00 109.00 -0.3345473215 2.0174244979
122 &5 10 1 9 11.62 0.85 0.4¢6 129,50 1480.00 115.00 -0.3372421683 2,0606979404
20N 83 ] 7T 0 11,74 0.77 0.54 127.58 1517.00 152.00 b -0.2876062402 7.1818435879
2 2 8 u 41 0 11.88 0.71 0.60 129.54 1553.00 188.09 -0, 2218487496 2,274157849)
122 8 12 1 0 11.61 0.64 0.67 129.71 1584.00 219.00 -0.1739251973 2.1404441148
12 2 8 12 45 0 11.55 0.38 2.13 129,77 1815.00 250.00 T =0.1368771377 2.3979400087
12 12 9% 13 # 0 11,45 0.43 2.91 129.87 1676.00 11.00 -0.080921307¢ 2.4727603890
12 2 8 14 4 0 "n.12 0.35 0.96 130.00 1736.00 171,00 I -0.0177287470 2,58737370%6
1222 8 5 6 0 .13 0.36 0.95 129.99 1796.00 431.00 -0.0222763947 2.6344772102
12 2 8 16 510 1.2 0.32 0.99 13¢.03 1861.00 496.00 -0.0043648054 2.8954816745
1227 8 1 2 P 1.2 0.25 1.06 13¢.10 1012.00 847,00 0.0273253451 2.8109042807
12 717 8 20 1 0 11.18 0.21 1.10 130.14 7081.00 716.00 C0.0413926352 2.85491102:1
12 22 0§ n 16 0 nu 0.17 1.14 130.18 2186.00 821.¢0 . 0.0569G48513 2.9143431571
12 21 8§ 0 5 0 1n.u 0.14 .17 13¢.21 2295.00 ?30.00 . 0.0681858417 2.9684829486
2 23 8 T 4« 0 10.97 0.00 .1 130,35 2754.00 1387.¢0 0.1172712957 1.1427022457

¢yv00 0L ¢




BLUFF ROAD PURPING TEST
START PURR
1nou 8 9 50 0 WL KO, P-13
DEPTH 70 STATIC WATER UEVEL : 1.4
ST0P PUNP 107 OF CASING ELEV.(FT-NSL) : 142,49
12 22 85 g 15 ¢
TINE FRON TIRE FORN )
pare Tine 2PTH 10 uaTER START 0F START OF ] 106 (06 TINE L06 TINE
¥, A TR, W BN, SEC. MIER DRAKDORN RECOVERY ELEVATION PURPING RECOVERY DRANDOKA RECOVERY DRANDONN RECOVERY .
itt) i) . i) {ft-ast) {810} (arn) .-
_____ >
e
17 11 8 o0 0 12.0% 130.64
2148 0 M 0 12.44 130.25 : +~
12 16 85 nmon oo 12.26 130.43 (O
o178 9 52 0 12,35 130.34
2 008 Mo o0 12.20 116,49
12 8 8 oM 12.40 0.00 130.29
2 a8 10 58 0 12.48 0.08 130.2 ¢8.00 -1.0969100130 1.8325089127
non o8 o6 0 1.6 0.09 130.20 16.00 -1.0437574506 1.3808115923
12 u 8 oo 12.50 0.10 130.19 91.00 -1.0000000000 1.9590413723
12 a9 1n o 0 12.51 0.11 130.18 136.00 -0.9586073148 2.0253059453
2 M 8 o6 0 12.53 0.13 13016 136.00 -0.8860565477 2.1335189084
12 u 8 1 s 0 12.54 0.14 130.15 146.00 -0.8538719443 2.2201080890
12 a8 o6 0 12.55 0.15 130.14 196,00 -0.8219087409 2.2922560714
1 n 8 "m0 12.58 0.18 130.11 226.00 0. 7447274949 2.1541084391
| PR TR 1] “o% o0 12.81 0.2 130.08 286.00 -0.6717807053 2.4563660331
| 17 on o8 s % 0 12.64 0.24 130.05 146.00 -0.619788758} 2.5190760998
727 1 8 1 3% 0 12,48 0.28 130.01 406.00 -0.5528417¢c87 2.6085260116
$non o8 7w 0 12.09 0.4 129.80 146,00 -0. 3098039200 2.6681859167
Tou o8 U TR 12.86 0.4 129.83 596,00 -0.3372421633 27678976160
| 1 ou 8 n W0 12.92 . 0.52 19.17 706.00 -0.2839968564 2.3488047011
| 7 on 8 n W0 12.95 0.55 129.74 826,00 ' -0.2596371105 2.9169800473
1 on o8 108 0 13.02 0.62 129.67 1019.00 -0.2076083105 1.0081741840
12 2 8 6 18 0 13.10 0.70 0.00 129.59 12:9.00 -0. 1549019600 1.0891993666
1 17 8 Y % 0 1315 0.75 -0.05 129.54 600 51.00 1.7075701761
n 7 8 $ S4 0 13.12 0.72 -0.02 129.57 1444.00 79.00 1.8976270513
12 12 8 . 10 1 ¢ 13.09 0.69 0.01 129.60 1453.00 88.00 -2,00000000¢0 19444826722
on o 0 13 0 13.08 0.58 0.0 129,61 1455.00 98.00 : -1.6989700043 1.99122:0157
12 11385 [T S 11.06 0.66 0.04 129.61 1453.00 118.00 -1, 3377400087 20718820073
127 12 85 note 0 13.00 0.50 0.10 129.67 1520.00 155.00 ~1.0000000000 2.19033i6932
12 2 8 146 0 12.95 0.55 0.15 129.74 1556.00 191.00 -0.8219037409 2.2810331572
non o8 [T I 12.90 0.50 0.20 129.79 1588.00 223,00 -0.6989760043 2.3483048530
2 N 8 2 s ¢ 12.85 045 0.2 129.84 1819.00 254.00 -0.6020599911 2.4048337 146
on e oS 0 12.77 0.37 0.3 129.92 1699.00 115,60 -0. 4814860601 2.4983105538
7 on s oS0 e 1.1 0.11 0.39 129.98 1740.00 175.00 -0. 4059353720 2.57403:2677
iz 28 LI 12.68 ¢.28 0.42 130,04 1803.00 418.00 -0.3767507094 LAITICS
1 28 1 55 0 12.65 0,25 0.45 130,04 1885.00 500.00 -0.346767 862 2.6789700043
1713 9 H 0 12. 0.18 0.52 130.11 019,00 454,00 -0.2839965564 1.8155777483
PR 003 0 12.5¢ 0.15 0.55 130,14 185,00 720.00 -0.2596373105 2.8573124764
N n o0 ¢ 12.52 0.1 0.58 1u.17 217000 825.00 -0.23657:0064 27164577435
12 8 0 10 0 2.4 0.0? 0.61 130.20 Z30.00 935,69 -0. 2040701850 2978115109
a8 Y 12,35 -0.02 0.72 130.3t 260,00 1375.00 -0, 1426675036 31445742236




BLUFF ROAD PUNPING TEST

START Pynp
n 50 NELL N0, P-1S
DEPTH 10 STATIC WATER LEVEL : 10.12
SToP Pynp TOP OF CASING ELEV.(FT-ASL) : 140,51
1 35
TINE FROX TINE FROM
TI8E DEPTR 1O WATER START OF START OF 105 10é o6 Tine to6 I8
0. WA, NI, SEC. HATER DRANDOUN Recovery ELEVATION PNAPING RECOVERY DRARDOWN RECOVERY DRAKDOWN RECOVERY
(ft-asl) (aia) (atn)
¥ 5 0 9.72 130.81
12 8 0 10.11 130,42
12 70 §.94 130.59
12 6 0 10.0] 130.50
12 5 0 9.88 130.65
12 [ ] 10.12 0.00 130.41
12 1 0 10.14 0.02 136.39 72,00 -1.6789700043 1.8573124964
12 [T ] 10.15 0.03 130.18 81.00 -1.5228787451 1.9034859189
12 % 0 10.1¢6 0.04 130.37 95.00 -1.1979400087 1.9822712130
12 .0 10.1¢ 0.04 130.37 1100 -1,3979400087 2.0451229788
12 1m0 10.16 0.04 130.37 141.00 -1.3979420087 YR KR
12 a4 0 10.18 0.06 136.35 11.0¢ ~1.22184874%¢ 2.2329%61104
2 JF ) 10,18 0.0 130,15 i01.00 ~1.221848749%8 2.3031760574
1?2 i 0 1.2 0.10 130.11 211,00 -1.0000000000 2.31636413799
12 a0 10.27 0.15 130.2¢ 291,00 -0.8219087409 2.4616729890
¥ 4 0 10.31 0.19 130.22 351.00 -0.7212461970 2.54510711¢65
12 LY 10.29 0.17 130.24 411.00 -0.7695510786 2.6138418219
12 a4 0 10.31 0.2 13¢.20 471.00 -0.4777807053 2.¢73020907
12 o 0 10.45 0.31 130.08 591.00 -0.4314850601 2.7715874809
12 a4 0 10.51 0.39 130,02 711.00 ~0.4089353910 2.8518696307
12 i 0 10.55 0.4] 129.93 811.00 -0.3565315444 2.9176010238
12 530 10.60 0.48 129,93 1021.00 -0.3187587626 1.0098756337
12 2 0 10.71 0.59 0.00 127.82 1236.00 -0.2291479884 1.0920184703
1 RS ] 10.71 0.57 0.0¢ 129.82 1421.00 56.00 1.74816€0270
1 n 59 0 10.67 0.57 0.02 129.84 144300 84.00 -1,6782700041 1.9242792861
n n 18 0 10.48 0.56 0.03 129.85 1468.00 101,00 -1,5223787453 2.0128372247
12 22 i 0 10.67 0.55 0.04 129.8¢6 1487.00 122.00 ~1.3279402087 2.0863598107
12 (R 10,41 0.51 0.08 129.90 1523,00 158.00 ~1.09691¢0130 2.1988570870
12 12 50 0 10.59 0.47 0.12 129.94 $60.00 195.00 -0.9128187540 2.2900346114
1 2 0 10,54 0.42 0.17 129.99 1593.00 228.00 -0.7695510786 2.1577348470
1 n st 0 10.50 0.39 0.1 130,03 1621.00 256.00 -0.6777907053 1.4082399651
12 5310 10.42 0.0 .29 130,41 1661.00 118.00 -0.5376020021 2.50014271200
12 -5 0 10.36 0.4 0.3% i 1741.00 378.00 -0.455931955¢ | 2.5774917998
n n 6 0 10.16 o.M 0.3 136.17 1806.00 441.00 -0,455931955¢ 2.6444335895
n n 0 0 10.32 0.2 0.3 He.? 1870.00 505.00 -0,4089351910 1.7032913781
n o 700 10.25 0.14 0.45 130.27 202230 857.00 -0.3467574962 28175651858
12 0w 9 10,24 0.12 0.47 130.29 2090.00 725.00 -0,327%021421 J.8603380064
s N £ 10.2¢ 0.0 0.5 138,33 2195.00 Blo.co -0,37249321 29199780924
12 4 150 10.19 0.07 [N 138,34 2305.00 940.00 -0, 2833936564 2,9731078538
12N % 0 10.07 ~0.05 3.64 130.46 2786.,00 1401.00 -2.1515200260 3.146432135)
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START pump

BLUFF ROAD PUAPING TEST

12 2 8 9 30 0 NELL N0, P-18
DEPTH TQ STATIC WATER LEVEL : 12.05
STap Puny TP OF CASING ELEY.(FT-ASL) : 141.98
12 22 8 g 3 0
TINE FRON TINE FROR
pATE TIRE DEPTR T0 HATER START 0F START OF 106 L06 106 TIne 106 TINE
a0, OA. YR WA, MIK, SEC. WATER DRAKDORN RECOYERY ELEVATION PUNPING RECOVERY DRAuDOGN RECOVERY ORARDORN RECOVERY
(ft.) () (ft) tft-nsl) (nin} (nin)
12 14 8§ 1 a 0 12.28 0.1 129.70
2 20 8 6 20 0 12,05 0.00 129.93
1221 8 § 0 12.53 0.48 129.45 -0.3187587626
1721 8 530 0 1.2 0.17 129.76 140,00 -0.7695519786 25314789170
1222 8§ 12 4 0 12.48 0.4] 129.50 1618.00 -0.3665315444 3.2089765173
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BLUFF ROAD PURPING TEST

START PURP
12 1 8 9y S0 0 VELL 40, §-6
DEPTN T0 STATIC WATER LEVEL : 445
STap PURP 10 OF CASING ELEV.(FT-ASL) : 135.8
122 8 8 B 0
TINE FRON TINE FRON
DATE TINE PEPTH T0 BATER START 0F START OF 106 106 106 TInE 106 TIAE
1. 0T . u, SEC. MIER DRAKDORN RECOVERY ELEVATION PUNPINE Acovery DRADDYA AECOYERY DRARDONN RECOVERY
"t) (3139] (ft) (ft-asl) (o) (ain)
12 10 395 1510 0 6.8 131.00
12 21 85 8 0 4.65 0.00 131.18
17 21 8 6 ¢ 4.5 -0.10 131.28 16.00 1.2041192827
12 85 5 0 4,58 -0.07 131.25 15,00 11760912591
12 21 85 [[S §.61 -0.04 13122 .00 1.4913416938
17 4 8 0 2 0 6.6 -0.¢3 1311 13.00 1.5165117399
12 85 035 0 6.67 0.02 131.16 45.00 -1,6789700043 1,6532125138
12 85 0 42 0 4.67 0.02 131,16 52.00 -1.6989700043 1.7160033436
12 1 8 0 st .0 4.66 0.01 . 61,00 -1.0000000060 1.78532781%0
122185 i 6.0 6,68 0.01 IR 75.00 -1.5228787433 1.8808135923
1721 8 n a0 4.1 0.9 3.n 91.0¢ -1.2:18487478 1.9590413923
12 21 85 o 0 $.71 0.06 [RI N 10¢.00 -1,2218487494 2.0253058651
17 2t 85 mn st e 475 0.10 131.08 121,00 -1.,0000000000 2.06278%3703
1221 8§ 7 a0 Ll 0.09 131,09 151,00 -1.0457574906 2.1789769473
2 2 8 123 0 4.76 0.1 111,07 181.00 -0.9586071148 2.2576783747
1n 8 (R B 484 0.19 130.99 241,00 -0.72124619%0 2.3320170426
1un 8 [T 4.88 0.2 130.93 101,00 -0.6392721640 2.4785664956
7 1 8 (R T 4.91 0.6 130.92 3é1.00 -0.5950266320 2.5575¢072019
17 H 16 35 0 4.97 0.12 130.86 425.00 -0.4948500217 2,6:83889301
12 21 8 oS0 5.08 0.4 130.75 485.00 ~0.3665313444 2.6657417385
121 8 IR . 0.32 130.66 §97.00 -0.3839966364 2.7774263224
1221 85 i 48 0 5.18 0.51 130.65 713.00 -0.2757241304 2.9561244442
2 8§ 3 2 0 5.0 0.80 130.33 3e2.00 -0,22184874% 2.223312091%
12 2 8 75 0 5.30 0.5 130.53 975.00 -0. 1870366434 1.2890046157
1 %% 6 1 0 5.34 0.7 0.90 130.47 1237.00 -0.1487416313 3.0923696996
2 8 f 10 0 5.37 0.72 -0.01 130.4¢ 400,30 35,00 i 5440680444
122 8 ou 0 5.36 0.71 0.00 130.47 1411.00 46.00 1.6627273317
12 2 8 L 5.15 0.70 0.01 130.48 1420.00 $5.00 -2.0000000000 1.7401626895
[P I H 9 3 90 .15 0.70 0.0t 130.48 1426.00 61.00 -2.0000000000 1.7833278350
122 8 L) B 5.2 0.67 0.04 130.51 141,00 76.00 -1.3979400067 1.8808135723
12 2 8 0 6 0 3. 0.6} 0.08 130.55 1456.00 91.00 -1.0969100130 1.9590413721
12 22 85 1w u o0 5.2 ¢.81 0.08 110.55 1471.00 106,00 -1.0969100130 2.0253053453
1222 85 0 7 ¢ 5.2 0.58 0.13 130,80 1487.00 22.00 -0.8860566477 2.0863378307
2 8§ n 4 ¢ 5.8 0.5] 0.18 130.65 1524.00 139,00 ~0.7447274945 2, 2013971341
222 8 11 0 5.0 0.45 0.26 130.73 1371.00 206.00 -0.5850266520 S.313%670004
1222 3 13 0 5.06 v. 4 0.3¢ 130.77 locd.0v 243,00 -0.5228787453 2.1856002736
2295 a4 2 4.9% v.30 0.41 136.68 1671.00 306.00 -0.3872151413 24657214285
1722 9 14 48 0 1.63 0.2 0.43 130.95 1738.00 37300 -0.11875376:6 29717088113
2N 8 s 33 .82 ¢.17 0.5 131.01 1343.00 476.00 -0, 2676302402 J.6T74775%88
122 35 o8 ) 4.7 0.1} 0.58 131.0% $018.00 §33.00 -0.1305722044 7.8149131813
1227 35 0013 9 §.73% 0.10 0.61 131.08 2083.00 718.00 -0, 2045701650 28561244440
172 95 2 B o 477 ¢.12 9.57 131,08 03,00 838.00 -0.091479964 S9212440168
1222 85 33 459 0.03 0.68 131,15 i263.00 878.00 9. 1874910873 2.9532783387
PO I 7S 4.55 -0.10 0.91 1.3 763,00 1335.¢0 -0.0915149811 11445742076
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BLUFF ROAD PUNPING TEST

START
1271 8 9 50. 0 WELL K. w-7
DEPTH TQ STATIC WATER LEVEL : 4.67
STOP Pine TOP OF CASING ELEV.(FT-ASL) : 135.9%
12 2 8 8 35 0
TINE FRON TIXE FA0R
0ATE TInE DEFTH TO HATER START OF START OF 1811 106 106 TIKE 106 TirE
X0. DA, YR, e, wIN, SEC HATER DRANDONN RECOVERY ELEYATION PUNPING RECOVERY DRANDOUK RECOVERY DRARDORN RECOVERY
(fe) (el (1t) (ft-nsi) anl Tl
1220 8§ 15 M 0 4.60 131.35
121 8 [ L 4.67 ) 0.00 131.28
2 1 8 w 8 0 4.85 0.18 .10 18.00 -0.744727494% 1.2552125051
" 8 10 16 0 4.86 0.19 131.09 26,00 -0.7212453990 1.4149713480
12 2 8 0 2 0 4.85 0.18 131.10 32,00 -0.7447274949 1.5051477783
22 8 027 0 687 0.20 131.08 19.00 -0.6989700043 1.591064697¢
12 a8 0 3 0 4.87 0.20 131,06 46.00 -0.6989700043 1.6627578117
121 85 10 43 0 4.88 []] 131,07 53,00 -0.8777507031 1.72427586%
2 a8 1 5t 0 4.91 0.24 131.04 61.00 -0.6197887583 1.7353298150
2 n 8 o1 0 4.94 0.27 131.01 77.00 -0.5686362158 1.8664707252
1 n 8% noan 0 .9 0.26 131.02 92.00 -0.5850266520 1.9637878273
. n 86 1o 0 4.99 0.32 130,96 106.00 -0.49485002{7 2.0253052653
1 un 8 (17 B 4.93 0.28 131,00 122.00 -0.5528417667 2.0863598307
12 8 1 7 0 4.9 .32 130.96 152.00 -0.4948500217 S, 1818435679
12 n 8 2 % 0 5.00 0.33 130.95 181.00 -0.4814860601 2.2576785749
nou 8 13 57 0 5.08 0.41 130.87 242.00 ~0.1872161431 2.3618153660
12 1 84 M o2 0 .n 0.43 130.83 302,00 -0.3457874862 2.4800069430
12 8 15 51 0 5.18 Q.51 130.717 161,00 -0.2924298219 £.5575972019
12 a8 16 56 0 5.1 0.5¢ 130.72 426,00 -0.2518119710 2.6294093571
12 un 8 17 5% 0 5.t 0.64 130,64 466,00 -0.1918200260 2.685636267]
1 n 8§ o0 0 5.44 0.77 130,51 600,00 -0.1135092748 2.7781512504
12 a8 ¥ B 5.49 0.82 13¢.46 719,00 ~0.0861861475 2.3567258%04
P B 1 PE 0 5.55 0.88 130.40 344.00 -0.0555173278 2.92634244¢6
2 8 2 9 0 5.61 0.94 130.34 97,00 -0.0268721404 1.9907826918
2 2 8 6 1 0 5.69 1.02 0.00 130,26 1242.00 0.0086001713 3.0941215938
208 750 0 4.50 -0.17 119 131.45 040,00 675,00 0.07554:9614 2.6293017728
2 2 0 3 0 4.8] 0.16 0.86 131.12 2086.00 a0 -0.0655015488 2.8579352547
22 8 20 0 4.95 0.28 e.74 131,00 2207.00 §42.00 -0,1377632803 2.9253120913
2 22 8 S| I 4.88 0.21 0.81 131.07 268.00 903,60 -0.0915147811 2.7556877503
386 0 0 0 493 ) 0.26 0.7¢ 131,02 2290.00 925.00 -0. 1191354077 2.9661411327
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BLUFF ROAD PUNPING TEST

START PUAP
12 a8 y 50 0 WELL N0, K-8
DEPTH 10 STATIC WATER LEVEL : 4,95
STOP PUNP TOP OF CASING ELEV.(FT-BSL) : 138,31
2 0N 8 8 ¥ 0
TINE FRON TIRE FRON
DATE TINE DEPTH TO WATER START OF START OF L06 106 (06 TIRE L06 TIRE
0. DA, YA, iR, WIN. SEC. WATER DRAUDGUN RECOYERY ELEVATION PURPING RECOVERY DRAKDOUN RECOVERY DRAIDOKN RECCVERY
ife) (ft) ft) (ft-asl) (aia} {ain}
12 11 85 4 15 0 476 . 131,55
12 14 8 § 57 0 496 131.35
18 8 s 1m0 97 131.34
2 (1 8 L Y B 4.87 131,44
120 8 5 0 0 691 131,40
12 2 8 8 3 @ 495 0.00 131,36
1 u 8 w9 0 5.06 0.11 111,25 19.00 -0.9586073148 1.2787536010
171 85 0170 5.06 0.11 131,25 17.00 ~0.9586073148 1.4113617542
122 8 w4 0 5.10 0.13 131.21 34,00 -0.8219087409 1.5314789170
174 8 10 3 0 5.10 0.15 131 40.00 -0,823908740¢ 1.6020599913
P H 0 37 0 5.10 0.13 RIS 47.00 -0.8219087405 1,6720978579
170 8 10 45 0 .1 0.1¢ 131.2 55.00 ~0.7958300173 1.7403626879
12 n 8 {7 5.1 0.16 131,20 2.00 =2.79568800173 17923916895
1 8 no8 0 5.12 0.1 131.19 78.00 ~0.7695519766 18920746027
17 11 8 o o0 5.4 0.19 131,17 91.00 ~0.7212483990 1.9084829486
21 3§ wowoe 5.1 0.1 11,15 107.00 ~0.6777867051 2.0093837117
12 1 8 [ 2 5.13 0.20 131.16 123.00 ~0.6939700043 2.0899051114
12 14 8 12 4 0 5.4 0.19 1 154.00 ~0.7212463790 2.1875207208
1on 8 n s ¢ 5.18 0.23 1.1 183.00 -0.6382721:40 2.7624510897
[P B ] 51 0 5,81 0.38 131.43 41.00 ~0.5508419.87 4.3854002736
7 n 8 [ L [ 5.26 0.3l 131.05 303.00 -0.5086183062 2.481442629%
2H 8 15 33 0 5.3 0.35 . 1.0 183.00 -0.4559319756 2.55990662350
12 1 8 6 570 5,34 0.37 130.97 421,00 -0.4389351230 2.4334278750
2 1 8 1ot 5.4 0.46 . 13c.90 487.00 -0.1372421681] 2.6875289612
2 1 8 "M 0 .5 0.3 110.80 §04.00 -0.2518117730 2.7910169386
T u 8 a st 5.58 0.63 13¢.73 721,00 -0.2006594305 2.9377352e47
12 0 8 2 50 5.83 0.48 130.68 845.00 -0.1674910373 2.9268507089
2 8 0 5.68 0.73 130.63 9§2.00 -0.1366771199 2.9921114878
1217 88 [ 3 LA 2,76 0.81 0.00 13055 147,00 -0.091514981) 3.6938564535
2 2§ ¥ 13 0 5.83 0.89 -0.07 130.48 1401.00 38.00 i 1.5797815786
122 8 Y3 0 5.81 0.88 -0.07 130,48 1411.00 48.00 1.6312412374
12 n 8 LIV S 5.79 ) 0.84 -0.03 130.52 1H21.00 58.00 ' 1.7451830270
12 21 8 LA 5.77 0.84 -0.01 130.52 1427.00 62.00 ' 1.7771916895
122 8 $ 52 0 5.78 0.8 -0.02 132.53 1442.00 17.00 ! 1.8864907252
12 22 8 o 8 0 5.75 0.80 0.01 130,56 1458.00 93.00 -2.0000000000 1.96648.9486
137 9 0 23 0 5.4 ¢.79 6.02 130,57 1473.00 108.0¢ -1.6289700043 2.03314237555
2 8 e 1 0 5.7t 0.76 0.05 130.60 149¢.00 115,00 -1.3010297957 2,0506°75404
o 8 N0 5,84 d.89 0.17 130.67 1525.00 160.¢0 -0,9:03137540 2.2041199927
20 8 5 0 5.3 0.84 a.17 13.72 1575.00 {10.00 -0.7695510784 2,122215941
2 35 2 4 ¢ 5.53 0.58 0.2 .73 161¢.¢0 245,00 -0.§362771640 2.38915809¢44
22 8 3 41 0 5,43 0.5 9.3 132.86 1673.00 308.09 -0.50833§3062 2.4335507 155
22 8 " 0 5.1 AN 0.3° 130,94 1740.00 175.00 -0.4087151710 CITACUTT
20 8 6 36 0 5.1 0.38 0.43 130.98 1846.00 481.00 -0,3665315444 2.6821450i04
N 8 19350 5.7 0.4 0.47 .02 2025.00 460.00 ~0.1273¢021421 2.8195439153
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BLUFF ROAD PURPING TEST

START PUNP
12 M 8 9 S0 0 KELL g, i-8
DEPTK TC STATIC WATER LLVEL @ 4.95
STOP PYNP TGP OF CASING ELE¥. (FT-ASL) : 136.3¢
1212 8 8015 0
TINE FRON TIRE FRON
DATE Tine BEPTA IO . TR START OF START 0f 106 106 106 TINE 106 TIRE
0. DA, MR, e, NIN, SEC. WATER DRANDORN RECOVERY ELEVATION PUAPING RECOVERY DRARDOUN RECOVERY PRARDOKN RECOVERY
{1t) ift) {ft! (fe-aslf (ain) (ain}
172285 018 0 5.22 0.27 0.54 111,07 2088.00 721,00 02676061402 1.859039091%
12 22 8 2 4 0 5.26 0.1 0.50 131.05 2211.00 846.00 -0.3010299957 2.9273701630
12 8 o0 5.16 0.21 0.60 131,15 112,00 907,00 ~0. 2218437496 2.957¢07287!
12 23 8% 1 92 0 5.16 0.21 0.60 131,18 2762.00 1197.00 -0.22184874%¢ J. 1451964061
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BLUFF ROAD PURPING TEST

START PURP
124 85 g 50 0 VELL NO, W-10
DEPTN T0 STATIC WATER LEVEL : 1.85
SToP Pine TOP OF CASING ELEY.(FI-ASL) : 136,43
122 8 g 5 0
TINE FRON TINE FROR
DATE TINE DEFTR TO RATER START OF START OF Lo6 136 tag TIne 106 TIAE
80, 0A. YR, B8, MIN. SEC. HATER DRANDONN RECOYERY ELEVATION PUNPING RECOVERY DRARDONN RECOVERY DRAKDOEN RECOVERY
(1t) ift) (ft) ift-asl) (ain) (vin)
12 13 8 7 1.%2 112.91
12 14 985 y 51 0 3.57 132.88
1216 8% 9y 2 0 1.87 132.78
12 17 8 8 15 0 3.70 132.75
2 20 8§ 1515 0 .7 132.75
12 1M 8 8 26 0 1.8 0.00 132.60
2 1 8 w4 0 1.81 -0.02 112.62 14.00 1.1461280357
17 u 8 0w 13 0 1.97 0.02 132.5¢ 23,00 -1.63897¢0043 1.36172778160
1 Nu 8 w0 0 3.e7 0.02 132,58 3¢.00 -1.498%700043 14771212547
a8 1w 7 0 3.8 0.02 132.38 37.00 -1.6987700043 1.5682017241
12 n 8 w 1 0 3.8% 0.00 132.60 41.00 1.6334684556
12a 8 0 4 0 3.88 0.03 132.57 51,00 -1,5226787453 17075701761
2 21 8 w 30 0 3.87 0.02 132,38 60.00 -1.6989700043 17781512504
20 8 1 - T 3.a7 0.02 132.58 75.00 -1.6959700043 18750512634
1 8 Hu o w 0 .88 0.01 132.57 90.00 -1.5228787453 1.9542425074
[ ] B H noi o0 1.6 ) 0.04 132.58 105.02 -1.3979400037 2.071189391
0 on g i s 0 3.87 .02 132.58 120.00 -1.6999700043 2.0791812460
1 u 8 12 20 0 J.88 0.0 132.37 150.00 -1.5228787433 24760712391
2 1 8 12 5% 0 J.87 0.02 132.58 180,00 -1.6989700043 2.255272505!1
1221 95 I 35 ¢ 3.90 0.03 132.55 240.00 -1.3010299957 2.13001240
12 11 8 " 0 0 1.%0 0.05 132,35 300.00 -1.3010299957 24771212547
12 8 15 50 0 192 0.07 132.53 140.00 -1.1549019600 2.5341005208
a8 16 3 0 3.97 0.12 132.48 423.00 -0.7208187540 2.6263403674
12 1 8 17 54 0 3.99 0.14 132.45 484.00 -0.8533719441 2.864645361¢
177 u 8 19 48 0 6.07 0.22 118 599.00 -0.4575773192 2.7767011840
1221 8§ 40 4.10 0.75 132,35 717.00 -0.6020559913 2.95551913%7
2 a8 P 0 4.18 0.1 132.21 840.00 -0.4814840601 2.9242792861
12 17 8 70 0 6.1 0.26 132.14 7¢.00 -0.5850264520 23867717343
17 2 8 6§ 1T 0 613 0.30 0.00 132.30 1221.00 -0.5228787453 3.0888445827
1202 98 P 8 ¢ 07 0.12 ~0.07 132,28 1398.¢0 33.00 1.5195132399
12 n 8 y 10 .18 0.11 -0.03 132.27 1409.00 44.00 1.6434526763
208 9728 0 1 0.32 -0.02 132,78 1418.00 53.00 1.7242738676
12 1 8 y 3B 0 .17 .32 -0.02 132.29 1425.00 60,00 1.7781317504
12 1 8 $ 0 0 417 0.12 -0.02 132.38 1440.00 75,00 1.57508.2614
1731 8% 5 9 4.8 0.31 -0.01 132,29 1455.00 90.00 1.9542425094
7N 8 e w0 ? “14 0.2 0.01 130,11 1470.0¢ 105.00 -2.6200000002 2.0211872991
2 3 8% 0 35 0 411 0.26 0.04 132.34 1485.00 120.00 -1,3979400037 2.0791812450
120 8 [ B VO 610 [ 0.05 112,35 152,00 157.00 -1, 3610379957 1.1758992524
208 [} 0 4.06 0.2 0.07 130,39 1568.00 203.00 -1.0457574906 1.3074350379
0 8 2 17 0 4.0 0.2 c.e7 112.9 1807.00 242.00 -1 CN575T4706 2,1835153660
2 8 yow o 1.9 0.14 0.15 137,43 1667.00 302,00 -9, 7953300173 2.4800067430
31 8 [ VA 1.97 0.12 0.18 132,48 1737.00 j72.00 ~0. 7547274949 2.5705429399
122 9 16 31 0 3.95 0.10 [ 132,58 1841.00 476.900 -0.698%720041 S.6776069527
PP 1 19 25 0 1.95 0.10 0. 112.50 2015.00 550.00 -0.6959730041 2.81291315:6
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BLUFF ROAD PUNPLRG TEST
START pinp

12 21 85 [ 1 A KELL KD, =10
DEPTH 10 STATIC RATER LEVEL : 1.85
STQP PUNP TOP OF CASING ELEV.(FT-ASL) 130.45
1222 8§ g ¥ @
TINE FRON TINE FRIN
DATE TIAE DEPTH TD RATCR START OF START IF (0o a6 (66 TINE (66 TIAE
n3. DA, YR, HR. MIN. SEC. WATER PRANDONN RECOVERY ELEVATION PUNPING RECGYERY  ° DRANDOWN RECOVERY DRAUDONN RECOVERY
(1t} (ft) tfts (ft-asl) (ain) (an)
1on 8 20 3 0 1.95 0.10 3.20 132,50 2081.00 T16.00 -0.6957700043 2.8549130223
12 2 8 2 u o 1.97 0.12 0.18 132.48 2201.00 834,00 -0.7447274949 2.9222062774
R 2 8 231 0 3.88 0.03 a2 112,57 2260.00 875.00 -0.5686362138 2.9518210153
12 23 8 7 48 0 1.85 0.00 3.30 132.60 2758.00 1321.00 -(.5228787453 J 435511164




BLYFF ROAD PURPING TEST

START pUnp
2 2 8 § 50 0 WELL KO. -1
DEPTH TO STATIC KATER LEVEL : 1.9
STQP PURP TOP OF CASING ELEY.(FT-ASL) : 115.37
12 2 8 8 15 0
TINE FRON TIAE FRON
DATE 12113 DEPIN TO HATER START OF START OF 106 [¥]7 106 TIKE LOG TINE
X3, DA, TR, . RIN. SEC. HATER DRANDORN RECOVERY ELEVATION PURPING RECOVERY ORAUDONN RECGVERY DRANDOSN RECOVERY
(ft) () (1t) (ft-asl) {aia) (nia}
12 13 8 4 55 0 .n 131,67
12 14 8 o o0 0 175 130,64
12 16 85 s 20 0 3.83 131,56
12 11 8 9 10 0 3.9 111.43
12 20 85 15 10 0 3.85 13154
12 1 8 § I 0 1.91 0.00 131.43
2 un 8 o 10 6.06 . 0.15 131.33 21.00 -0.8239087409 1.1222192947
17 1 8 10 18 0 4.08 0.17 131.31 28.00 -0.76755107394 14471580343
122 2 9 0 2 ) 0 4.10 0.19 13129 35.00 ~0.7212461970 1.5440680444
1 u 8 1w . 0 4.10 0.9 131,29 41.00 ~0.72174619%0 1.6127818547
12 2 8 1018 [ 4.08 0.17 131.31 48.00 -0.7695510786 1.6612412374
12 1 85 10 4 0 4.09 0.17 111,11 §6.00 -0.7695510784 17421880270
12 2 835 10 ¢ 0 .10 0.19 11,29 56.00 -0.7212461990 1.7481830270
12 24 8 1 9 0 4.07 0.16 1m.n 79.00 -0.7956800171 1.3974270911
n n 8 " n 0 4.06 0.15 111,33 94,00 -0,8219087409 1.9731278538
2 U 8 " n 0 4.07 0.16 1.2 109.00 -0.795880017) 20374264979
122 a8 nm 0 4.07 0.1 131,32 124,00 -0,7958800173 2.0934214852
12 21 8 12 M [} 4.0 0.15 131.31 154,00 -J.8219087409 21375207208
12 1 8 12 54 0 .07 0.16 15,32 184,00 -0.7958600173 2.2648178230
12 2 9% 13 (4 4,06 0.15 131.13 244,00 -0.8219087409 2.1873298243
12 i1 8 ‘e M ¢ 4.07 0.18 131.12 104,00 -0.7958800173 2.482871583¢
12 u 8 3 5 [} 4.09 0.18 131,10 384,00 ~0,744727494% 2.5611011836
12 2 95 16 5 ¢ 612 0.21 1M, 428,00 -0.6777807653 2.6314437630
12 4 % 1758 0 4.15 0.4 11,24 483.00 -0,6197867583 2.658419822¢
2 0u 8% 19 36 0 “©“NM 0.31 131,15 806,00 -0.4814850801 2134728242
12 U 8 un 1 0 4.29 0.18 111,10 721.00 -0.4202154034 2.8591382973
12 u % M 57 0 4.35 0.4 111,04 §47.00 -0.1565471215 2.9273834103
12 P 1) 213 0 439 0,48 111,00 985.00 -0,1187587624 2.7914142305
12 2 3 6 42 0 4.4 0.55 0.00 139,93 1252.00 -0.2596373105 3.0976043289
17 S [ A ] 0 4.55 0.64 -0.09 130.94 1405.00 40,00 1.602057%%1]
1222 8% 9 2 [ 4.5 0.64 ~0.09 130.84 1416.00 31.00 1.7075701781
12 22 98 y ¢ 4.59 0.67 ~0.12 130.81 1423.00 $8.00 1.7614279916
12 2 9§ 9 ¥ 0 4.55 0.64 ~0.0% 130.84 1477,00 84,00 1.8081799740
2N % 9y 0 4,55 0.64 ~0.09 1310.84 144400 79.00 1.8976270611
12 22 9 i 9 ¢ 4.58 0.65 -0.1¢ 130.83 1459.00 74,00 1.9731273538
2 1 8 1 M 0 4.54 0.63 -0.08 13¢.85 1474.00 109.00 2.0174264979
| P S 1w [ 4.7 0.62 ~0.07 130.86 1487,00 124.00 2.0934210352
12 8 11 7 [ 4.50 0,59 ~0.04 110,89 1517.00 152,00 ¢, 1518435579
2 1 8 12 7 ] 4.4 0.5 2.02 130.95 1577,00 212.00 -1.698770C043 2. 3283358609
2 N 8 2 4l [ 4.40 0.4? 0.0 130.99 1611.00 246.00 =1,2015487496 2.3909351071
2 N8 13 45 [ 4.4 0.5 0.04 132,97 1673.00 310.00 -1.3975400987 J.4%13616718
7N 3k v sl 0 4.10 0.3 0.16 131,99 1741.00 376,00 -(,7953820173 JT51878449
2 2 3§ 16 37 0 4.28 0.37 0.18 1.1 1847.00 432.00 =, 7447774947 2.69104.0382
1222 9% 9 18 ¢ $.29 0.37 0.18 131.11 20:8.09 661.00 -0.7447274949 Y N ETRNY]

¢it00 0L ¢




BLUFF ROAD PUMPING TEST

START AUNP
17 a8 $ S50 0 NELL ND. K-11
DEPTH TO STATIC RATER LE¥EL L9
STOP PUNP TOP OF CASING ELEV.(FT-ASL) : 135.39
12 2 8 8 15 0
TINE FRON TINE FROA
DATE TINE DEPTH TO WATER START OF START OF Lo§ Lag (66 TIAE La6 TINE
N0. DA. VR WR. NIN. SEC. #ATER DRANDORN RECOVERY ELEVATION PUNPING RECOVERY DRANDOKN RECGYERY DAREDONN RECOVERY
{1t) {1t) () (1t-asl) (ain) {a1n)
12 2 8 0 4 0 4.21 0.30 0.25 131,18 2090.00 725.00 -0.6020599911 1.8603360066
12 22 8 7 4 0 426 0.33 0.20 131.13 2211.,00 846.00 -0.698970004] 2.9273703410
12 2 8§ 3 # 0 4 0.23 0.12 131,25 276.00 911,00 -0.4948500217 2.9595183779
12 23 8 7 54 0 4.05 0.14 0.41 131.14 2764.00 1399.60 -0.1372161433 1438177145

(N

o
2
([an);
_Sia
Sall
o



BLUFF ROAD PUAPING TEST

START pune
1 A 8 9 S0 0 MELL AD. D-1
DEPTH TO STATIC WATER LEVEL : .M
STOF PONP TOP OF CASING ELEV.IFT-ASL) : 142.85
17 2% 8 15 0
pATE TINE DEPTH 10 - WATER
0w oMM, K, W8, SEC. RAER DRANDONY RECOYERY LLLVATION
(ft) (e {t) (ft-ast)

12 18 65 8 14 0 12.15 110.50
12 18 85 e 12.14 130.51
17 19 8 12 s 9 2.4 130,36
17 19 8 3 1 ¢ 11.54 129.34
12 19 85 3 I 11.5¢ 129.34
17 19 8 113 o 11.51 129.34
12 19 8§ 718 ¢ 13.52 129.33
1771 8 3n o0 13.67 129,18
719 85 0 % 0. 13.67 129.18
17 15 8 n o« ¢ 13.48 129.17
21y 8 1 6 w 13.69 12918
17 19 85 1551 2 14.65 128.20
1718 o420 14.47 128.18
12 19 8§ o9 10 14.67 128.18
219 8§ 112 10 14.68 128.17
119 8 " 13 0 14,49 128.1¢
127 19 8 "M 0 14.70 128.15
7 19 8§ 4 1w 14.71 128.14
122 19 85 Ho# 3 .1 128.12
12 19 85 o8 0 14.75 128.10
12 19 85 1S3 0 14.75 128.10
12 15 8 15 0 0 16.45 126.40
12 19 8 52 0 16.47 126.38
17 19 6§ 15 11 0 16.86 125.99
12 19 8§ 1510 s 16.48 125,97
17 19 85 IS u 0 17.00 125.85
12 19 8 15 5 0 17.06 125.77
n 19 8 15 28 0 17.08 %
12 19 8 15w 17.14 125.71
12 15 8 15 15 17.18 125.69
12 19 85 15 B 5 1.1 125.68
12 19 8 15 ¢ 1o 17.19 125,46
T8 15 58 0 17.22 125.63
12 19 8 15 57 0 17.2¢ 125,581
1198 5 9 0 17.25 125.60
o1 8 s 5 0 13.12 119.73
1219 8 7og 0 12.77 130,09
1220 8§ 15 0 0 1:.2 130.57
128 9 I 0 15.00 127.85
121 8y s 12 0 14.24 v.00 128.81
[FEE TR 1 § S0 ¢ 7.2 2.92 125,582
©? a5 $ 10 15,00 0.76 12:.85
2 a8 9 S¢ 0 15.2 0.98 127,48}
12oan s Y 5 0 I e 125.12

TINE FRON

START OF

PURPING
tz1n}

0,00
.
4.00
5.00

TINE FRON

START @F

RECOVERY
Y

(a6
DRAADON

0.4756711681
=01V (84077
~0 W03771924]

0.5428054270

]
RECOVERY

a6 Tine
RECarery

06 TIAE
REcovery

Q4771011547
9.6ul05981]
0698970043

70

-~

(ON |
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BLUFF ROAD AUMPING TEST
START PURP

17N 8 $ S0 0 WELL A, O-1 N
DEPTH TO STATIC RATER LEVEL : .24
STOP PUNP 10P OF CASING ELEV.(FT-ASL) : 142.85 -
2 2 8 P10 o
TINE FRON TI8€ FROA
ATE TiRe DEPTH 19 WATER START OF START 0F 106 106 106 TINE 106 TIRE
0. . TR WR. HIN. SEC. Mier DRANDONN RECOVERY ELEVATION PURRING RECOVERY DRANDOKN AECOVERY RECOVERY RECOVERY —
) i it (ft-nsl) {812} fain) o
e e e e e e e e e e e e e et e 2 2 e e e e e e e e e e e s
1272 85 ‘BT 17.78 154 125,07 5.00 0.5490032520 0.1781512504 o
12 u 8 s 57 0 17.80 1.5 125.05 1.00 0.5514499980 0.8450980400
17 n 8 9 8 o 17.89 1.65 124.96 8.00 0.5622929645 0.9010897870 ol
17 8 0 0 0 17.9 .12 124.89 10.00 0.570542919% £.0000000300
12 A 8 v 1 0 17.87 1.8 124.98 19.00 0.5599056250 1.218756010
7 ou 8 10 16 0 16.56 2.1 120.29 26.00 0.3554879649 14149713480
a8 0 3 2 17.20 2.9 125.65 0.1 0.4712917111 1.5228787451
2 U 8 w0 1.2 2.99 125.42 40.00 04756711881 1.6v20599911
2 u 8 10 M 4@ 17.28 1.04 125.57 .67 0.4826715815 1647993543
12 1 8 0 “ 40 17.30 3.0 125.55 54.47 04857214265 LTSN
1 u 8 0 50 0 7.3 1.0 125.54 60.00 04871383755 1.7781512504
178 0 s 0 17.52 1.28 125.13 15.00 0.5158718437 10766912591
nou 8 0 2% 0 17.56 1.1 125.29 16.00 0.5211180837 1.5563025008
122 2 8 0 4 u 17.60 1.3 125.25 51.55 05263192774 1.7122286696
12 Mn 8 nos1o9 17.41 Ly 195.24 123.00 0.5276299009 2.0899051114
17 a6 1n i 0 17.65 1.4 125.20 148.00 0.5127543790 2.164152855
12 an 8 1 50 0 17.68 1.44 125.17 180.00 0.5365584424 2.2552725051
12 un 8 o 9 17.75 1.5 12516 220.00 0.5453071145 2.3424226808
12 u 8 oS ¢ 1.7 1.52 125.09 240.00 0.5465426615 2.1302112417
1 8 oo 0 17.82 1.5 125.03 100.00 0.553893u286 241112541
17 u 8 15 50 ¢ 17.98 144 124.97 160.00 0.5611011836 2.5561025008
1 A 8 16 56 0 7.9 1.6 124.92 124,00 0.5670261662 1,527 1658566
12 a8 nose 0 17.99 175 26,86 480.00 05740312677 26312412174
12 4 85 " 0 0 18.12 1.98 124.73 570.00 0.5898347256 2.2708520115
12 8 A w00 18.18 1.94 124.67 710.00 05954962218 2.8512583437
n a8 N9 0 18.25 4.01 124,60 849.00 06031441726 2.9299074902
17 2 9 r 10 18.10 4.06 124.55 100300 0.6085260136 1.0013009330
12 21 85 11 e 18.39 1 12448 1282.00 0.6180480967 1.1076880252
n 2 8 g N 0 18.42 4.18 0.00 124.43 1362.00 0.6211752818 LA3T1076
122 2 8 8 35 15 15.00 0.7 1.4 121.85 1365.2 0.3 0.5140261061 ~0.602059991]
17 on 8 9 I 35 14,40 0.18 4.0 128.45 1165.58 0.58 0.5042280511 -0, 2140812050
7 o2 e § 180 TR 0.00 .18 128.61 1358.00 109 0.621176:318 0. 4771512547
12 2 8 g-1 0 14.18 -0.06 o 126.67 1169.00 4.60 0.6271658556 0.602059991)
12 2 8 8 0 0 112 -0.12 30 128.7 1370.00 5.0 0.86134584555 0.698970204]
n n 8 g 92 10 14.07 -0.17 £.15 128.78 1372.5¢ 1.5 ' 0.638499257 08750612614
12 8% § « 0 14.0% -0.49 4.37 128.60 137400 7.00 0.2404514370 0.95424:5094
2 22t 85 8 ¢ ¢ 14.00 -0.M 4.42 128.85 1376.00 11,00 0.04542:2491 1.0411926852
n 2 8 TR 13.95 -0.29 .4 128.90 1379.00 14.60 0.6503075231 1. 1401230357
2on 8 oSt 0 11.94 -0.10 1.48 128.91 1381.00 16.09 0.6512780140 1.2041179927
122 85 8§ 5 0 11.90 -0.34 4.5 126,95 1386.00 .40 v.6551334348 1120280047
12 2 85 9 n [ 13.79 -0.45 4,63 129.06 1402.00 17,00 0.6657609910 1.5682C17 4
o1 y o e 11.71 -0.51 671 19,14 1417.00 $2.00 ¢.3710209071 1716085135
1222 8 y 38 0 11.84 -U.40 4.78 13U 1428.00 sd. ¢l .07 714278706 [.7793405495
122 8 9 9 0 11,55 -0.89 .87 129.10 1449.00 $4.00 0.6875289612 1924279281
122 23 0ot 0 13.48 -0.76 .94 129.37 1436.00 101,60 0.0937269489 2.6041213713




BLUFF ROAD PUAPING TEST

START pUNP

12 0 8 9 50 0  WELL W0, O-f
DEPTN T0 STATIC MATER LEVEL : 1.4

STOP PUNP T0P OF CASING ELEV.(FT-ASLI : 142.85

12 2 8 B35 0
DATE I8 DEFTR 10
0. 0A. M, ¥R, RN, SEC. MATER DRAKDONN
(e (ft)

12 2 8 0 % 0 11,48 -0.7¢
12 n 8 o0 0 13.32 -0.92
2 2 8 n o2 ¢ 11.2 -0.97
122 1 8 W 0 n.12 112
2 22 8 1318 ¢ 11.0 1.2
12 2 8 nos2 0 11.02 -
12 2 8 “ o 0 11.02 -1
1222 85 s 8 0 12.685 139
12 n 8 ¥ 5 0 .17 -1.47
non 8 0 17 0 12.11 - =153
2 2 8 b7 T ) 12.67 -1.57
1 u 8 4 0 12.64 -1,60
122 85 A TR | 12,49 -1.7§

RECOVERY

(§1¢]

HATER
ELEYATION
(ft-nsl)

TINE FROR
START oF
PURPING
(ain}

2087.00
2171.00
2279.00
2761.00

TIRE FAON

START OF

RECOVERY
Yy

1396.00

106
DRANDONN

(06
RECOVERY

0.6937269487
8.7075701761
0.7118072290
0.72427586%6
0.7315887452
07323937598
0.7123937598
0.7458551752
0.7520484478
07566161082
0.7596678447
0.7419278384
0.7730346734

106 TINE 106 TINE
RECOVERY RAECOVERY
T 2.0453225788

2.2174839442
2.2944602262
2.3856062738
2.4814426285
2.5010592622
2.5646860643
2.8748841407
2.7991405495
2.8463171121
2.9074113608
2.8LV9485%57
1.144835418)

9500 Ol ¢

i
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BLUFF ROAD PUNPING TEST

START PuRe
12 M 8 9 50 0 KELL KO, 02
DEPTH TO STATIC WATER LEVEL : 11,95
310P PUNP TP OF CASING ELEV.UFT-ASL) : 142.24
1o 8% 8 15 0
DATE TIne DEPTA TE RATER
#0. DA, YR, [T P B {oH e DRARDONK RECOVERY ELEVATION
e 1) (ft) 1ft-asl)
2 13 8 mo1 0 1.5 130,
1214 85 M 0 11,44 130
12 16 8% e 10 11.90 130
12 17 8 A 0 11.83 130
12103 4 ¢ 1,74 13¢
12 18 85 8 7 ¢ 11.718 13,
12 19 8§ R I 12.06 130
12 19 8 M0 12.18 31
[ 2 S I H 4 50 ¢ 12,26 129,
2y 3 5 4 0 12.60 1M
121 8 M s 0 12.19 130
12 20 95 5 0 0 11.82 1
12 1 8 § I ¢ 11.95 2.00 130
1 2 8 $ 510 12.02 0,07 130
RV H § 5t M .02 0.07 130
12 8 y 2 ¢ 12,04 0.09 110
u 8 § 54 0 12.08 e.1 110
12 2 8 9 5 0 12.n 0.17 130
1221 8 5 58 0 1.4 0.2 13
124 8 9 8 12,4 ¢.29 130
12 85 w0 ¢ 2. .12 129
12 H 3 0 1.1 0.36 129
121 8 0w 4 0 12.11 0.36 19
12 U 8 w7 0 12,35 0.40 19
2 8 w10 2.1 0.42 129
[ N 10 13 0 n.n 0.42 19
12 2 8 e 15 30 2.3 0.4 N
120 8 J T VA [/ 2.1 .43 I
12 A [ 12,4 0.4 129
1221 9 0.2 0 12.42 0.4 19
2 8 0 M4 0 12,48 0.5 19
1221 8 0 % 0 17.46 0.51 I
122895 M”00 2.4 0.32 129
1209 w u e 12.49 .34 19
7NN w1 2.4 0.5 1.9
[ I+ 103145 12.47 v.34 19
2 a3 w o n o 12.50 0.35 109
18 [ A 1 12,51 0.38 ¢
[V w42 0 12,23 ¢.98 19,
120 3 w4 20 10,59 ¢.00 §2°.
P B w2 12,58 v.6! 1.
120 8 1 0 12,62 ¢.87 19,
Iz n I3 B B ] 12.04 ¢.67 i,
12 ¥ "3 12,60 . v 9.0

TIRE FRON

START 0Of
PURPING
in10)

PN

7.

.50

v.5¢

S

[

TIAE FRON
START OF
RECTYERY

iaia)

-l
-1
-1
-0

Los
DRARDOUN

1549017600
1549019400
L04ST5T490¢
8860564477

~1.7675510786

¢
-0
-0
-0
-¢
-0
-0
-0

5176020021
,5376020021
A948500217
4416774992
4435974992
3979400087

LJ767507094

JIT67507096
3787507096
865315444

L337242109]

3279021421
L2924299219
L292409382389
2819766564
L2676062402
LATSTHLIM
LIsT606 2402

LJ576373109

L1657 0006

2365720004
. 22(84874%0
RO T TIESTY

ATISN5197

LA8L15¢709]
LRI IR

L06
RECOVERY

(06 TI0E
DRARDOKN

106 TI8E
Recovery

0.0000000000
01750912591
03010259957
0.6020599911
0.673970004]
2.7010399870
0.9294189257
00008000
119433523
1451280157
LaJe448214
L1221920947
3017273360
4005401804
4373126938
4593220160
LS051499733
5114789170
5583025008
50646070
.¢127819567
033468455
Lo 49TEYSTE
6720773579
0940051933
.Ti00033418
LTIOTES A4S
U TR
AR RNATE
L382305820%
BRI ENE R

m— e e e e e R e e e tm e e e A e e e R e e e

G 0L ¢

.

b

d

J

L
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BLUFF ROAD PUMPING TEST

START PUMP
ou 8 950 0 WELL KD, 0-2 .
DEPTH TO STATIC WATER LEVEL 11.95
STOP PURP TO0P OF CASING ELEV . (FT-ASL) : 142,24
12 2 85 g 35 0
TINE FRON TIAE FROM
DATE TINE perTE 10 HATER STARY OF START OF 106 (06 106 TInE 106 TI8E
< g 0A. TR ¥R, AIN. SEC. aAreR DRAKDORN RECOVERY ELEVATION PURPING RECOVERY DRAKLOIN RECOVERY DRARDONN RECAVLRY
(ft) (ft) ift) (ft-nsl) (n1n} (o1}

108 TR T} 12.69 0.1 129.55 104.50 So.rloresas0l no7tg0e T
12 u 8 m ¢ [4 {2.12 .77 129.52 119.00 -0.1115092748 20785469414
2 n 8% o e 12.76 0.81 129,48 147.00 -0.0915149811 24673173147

2 U 8 12 4% 35 12.81 0.86 ) 129.43 76.9 -0,0455015488 J.2489497 107

12 21 8 11 28 0 12.86 0.9 129.18 218.00 -0.0409586077 2.3184564934

17 4 85 11 4% [4 12.89 0.94 12,15 234,00 -0.0268721444 237120030

12 24 85 14 5 0 12,95 1.00 19.9 101.00 0.0000000000 24785664956

2 u 8 15 5§ - ¢ 13.0) 1.08 129. 21 3s85.00 0,0334237555 2.5822928645

12 a 8 i s1° 0 13.09 1.14 129.15 423.00 0.0569049511 2.6260403674

12 8 750 ¢ 11.13 1.18 129,18 480.00 0.0718820071 2.6802412174

2 21 85 19 4] [} 13.30 1.15 178.94 593.00 ¢.1103337585 2.7730546904

12 a8 aH 58 0 £1.36 1.41 128.88 728.00 0. 1492191127 2.3621313793

12 1 85 21 57 [ 11.42 1.47 128.82 847.00 Q. 18717 2.9278314103

12 8 7 18 0 13.46 1.351 128.78 1008.00 0.1789769473 1,0034605121

17 2 9 76 0 13.58 1.83 129,46 1270.00 0.2121876044 3.1058506744

2 g 1 0 1.74 Ly 0.00 128.50 1363.00 0.2528510110 1.1144758558

12 22 8% g 15 15 131,70 1.7% 0.04 128.54 1385.28 ¢.29 -1.3979400087 -0,8020599713
12 2 8 815 e 13.68 1.1 0.0 128.56 1165.5¢ 0.50 -1, 2218487496 -0,1010299957
12 2 8 8§ B 0 11,485 1.10 0.09 120.59 1386.00 1.00 -1, 0437574704 0. 0000000200
12 N H g8 3 10 13.485 1.7¢ 2.0 128,59 1366.50 1.50 -1, 0457574706 ¢.1780%12591
12 22 8 g N 0 1.8 1.08 0.11 123,61 1367.00 2.00 -0.9586073148 0.1010299957
12 22 85 8 7 1 11.82 1.87 0.12 126.82 1367.50 .. 50 -0, 9203187540 0, 3979400087
12 2 83 8 18 o 11.5% 1.64 0.1% 128,65 1338.00 1.00 -0.8217087 408 0.4771212547
12 2 85 8 19 [ 13.5¢9 1.04 4.15 128,45 1389.00 4.00 -0.8237087409 0,6020539913
12 PR ] B 40 [} 13.57 1.62 0.7 128.67 1370.00 5.00 -0.7695510786 0.6982700043
12 22 8 g 4 M 11.5¢6 1.8t 0.18 123.48 13170.50 5.50 -0,7447274949 0.7403825393
12 2 85 - 8 4 [ 11.35 1.8¢ .19 128.489 171,00 6.00 -¢.7.12461290 Q. 77815812504
1?2 2 85 8 4 0 13.54 1.5 0.7 128,70 1372.00 7.00 -0.698770004) 0.8450780400
12 22 38 8 4 0 13.54 1.57 0.20 123.70 1311.00 8.00 -0.8989700041 0.90308%9370
12 2 85 § 4 ¢ 11.53 1,58 0.2: 128.71 1374.00 $.00 -0.6777807053 Q,75424:5094
7 n % [ 2 ¢ 13.52 1.57 0.0 128,72 1375.00 10.00 -0.6575771192 1.0006000000
12 2 85 8 4 1] 13.50 1.3 0.4 128.74 - 1376.00 11,00 -0.019759758] 10413926392
12 8 8 8 4 0 11.49 1.54 0,25 129.75 1377.00 12.00 ~0.6020399913 1.0791812460
122 8 g8 48 13.48 1.51 0,18 128.78 1178.59 13.50 -0.55294196387 1. 1303337685
11738 8§ o ' 1. 48 1.51 .23 128,78 1177.00 14.00 -¢. 5508419687 1. 1461238357
1220 89 8§ S0 )] 13,48 1.5} 8.28 128.7 1180.00 15.00 -0 SEIM63T 1 78091059
12 22 3 8 S P 11.47 1.2 0.2} 128.77 1181.¢0 16.00 ~0.9650302398 1.2041199327
12 1) 3 § 53 0 11.44 1.9 0.1 128,80 13183.00 18,00 -0.322873745) 1,2552725051
120N 8 54 0 13.44 1.4 0.1 126.80 1384.00 12.00 -0.52.8787453 1.278753s9010
12 3 8 5 v 13.4) 1.47 0.3 125.82 1185.00 20,100 -0 4043500007 1, 1050533957
12008 8 57 0 13.45 1.50 0.2? 122,77 1187.00 22,00 ~v. 5376000021 13424502308
12 1 8§ 8 59 v 11,25 1.0 v. 47 128,99 118900 MW ~0.3038u19200 L
12228 9 0 0 1. .9 0.5; 129.¢0 1390.00 25,00 -9, 1210299957 11379400087
1222 95 ? ] ¢ 13.2 1.28 0.5) 119,01 1391,00 26,00 =0.7324298219 J.401497)3930
12 22§ ! 2 [ 13.24 1.29 0.5¢ 129.¢9 1192.00 .00 ~0.3010279957 MR EIEPREFY I

l

0L ¢
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BLYFF ROAD PUMPING TEST

START PUNP
12 4 8 $ 50 ¢ RELL KB, 0-2
BEFTH T0 STATIC WATER LE¥EL : 11.95
S10p PURR TOP 0F CASING ELEY.(FT-ASL) : 142,24
n 2 8 8 35 0
TIAE FRON TIRE FROM
DATE TIne DEPTA 16 HATER START OF START OF
Ko, oA Y. A, ALK SEC. MR DRANDONN RECOVERY ELEVATION PURPING RECOVERY
ift) tft) i1t} tft-»sl) (nis) (oin}
2R e 1.0 1.28 0.51 R XY 139400 29,60
17on s 9 8 0 13.20 125 0.5¢ 129.04 1398.00 11.00
12 22 8 y 15 e 1314 Ly 0.60 129.10 1405.00 40.00
1 2 8 9 3 0 10,14 1.19 0.60 129.10 141300 48.00
1 1 8 9 .37 0 13.06 [N 0.68 129.18 1427.00 62.00
12 8 Y oS¢ 0 12.00 1.0 0.7¢ 129.24 1444.00 79.00
2 ou 8 0 18 0 12.90 0.95 0.84 129.34 1468.00 101,00
17 22 8 10 8 0 12.89 0.94 0.95 1935 1478.00 1160
n o2 8% 1n o1 0 12.75 0.80 0.99 1949 1526.00 161,00
17 1 8 oS 0 12.67 0.72 107 129.57 1564.00 179.00
o2 8 12 4 0 12.56 0.1 1.18 129.68 161300 245.00
122 8 1w 0 12.45 0.50 1.29 1.1 1670.00 105.00
1 2 8 TR I ) 12,38 0.4 138 129.88 1713.00 368.00
n n 8 TR I} 12.2 0.12 147 129.97 1839.00 474,60
n o2 8 oM 1247 0.22 1.57 130.07 2004.00 439.00
non 8% wou e 1.14 v.19 1.60 130.10 L6 70600
o2 oes 2 8 0 12.10 8.15 1.54 136,14 276,00 $11.00
12 22 85 205 0 1.0 0.12 1.87 .17 2281.00 916.00
nou o8 N PR 11.92 -0.03 1.92 13012 74300 1378.00

Y3
DRAKDONN

-0,

-0
-0

-0.

- oo

Coo oS oo

L0§
RECOVERY

2924298239
2676062402
L218487496
2218487436
L1674910873
1307682303
0757207139
0705810743
0043548054
093837777
0713920073
LHeE89TIC)
1398790364
1673171347
1955996524
2041199827
2148438480
L2207 1647 11
2600743380

106 TINE
DRANDOKN

L06 TIAE
RECOVERY

4023979979

!

1,5185139199
1.6020599913
1.6812412174
1.7923916895
1.3976210913
2.0120172247
2.0530734435
2.2063258740
1.29855)¢764
2,359 060944
2.48429:3191
2.3653478187
7.6757783417
1.8055008582
7. 9453047011
1.9090203542
2.9¢189547 17
11392492176

0L ¢
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BLUFF ROAD PURPING TEST

START pUNP
121 gs i % ¢ HELL N8, DE-1
DEPTH TO STATIC NATER LEVEL : 11.69
sTap punp TOR OF CASING ELEN.(FT-ASL) : 139.4
12 17 8 8 I 0
TINE FRON TINE FROR
DATE TI8E pEPTH TO0 WATER START OF START OF 06 Los 106 Tt 106G TIAE
K0, DA. R, Hr. mI, SEC. e DRANDOKN RECOVERY ELEVATION PUAPING RECOVERY DRARDONK RECOVERY DRAKDOWN RECOVERY
{1t K14) ift) (1t-asl) {ain) (ona}
12 11 8 " o2 0 13.45 125,93
12 4 95 0150 13.50 125.90
12 16 85 [ 11.61 125,79
17 8 9 18 0 11.59 125.81
t2 18 385 8 1 ¢ 11.60 125,80
1219 8 g 4 0 1167 125.73
12 20 g 4 35 @ 13.66 125.74
2 8 § 0 0 13.09 0.00 A4.1
12U 85 y 3 0 13.69 0.00 15.11 3.00
2 u 8 4 0 13.68 -0.01 125.72 14.00
i 8 1w 12 0 13.67 -0.02 125.73 2.00
2N 8 wou o 13.68 -0.01 125.72 31,00
118 0 29 0 13.69 0.00 125.71 19,00
12 1 9 0 18 0 13.87 -0.02 125.713 46.00
1Ion 8 0 g 0 11.68 -0.01 125.12 37.00
2208 1oy 0 13.68 -0.01 125.72 89.00
12 8 o0 13.67 -0.02 125,73 115,00
1219 12 8 0 13.67 -0.02 123.73 178.00
12 2 8§ 13 4 0 13.67 -0.02 125.71 218,00
12 U 8 15 5t 0 11.68 -0.01 125.12 161.00
7 un 8 17 @ 0 13.70 0.01 125,70 478.00
2 g5 151 0 11,68 -0.01 125.12 601,00
12 21 8 23 st 0 13.70 0.01 12570 341.00
1222 85 ¢ 57 0 13.¢9 0.00 0.00 125.7¢ 1267.00
12 2 8 y 17 0 13.69 0.00 0.00 125.71 1407.09 42.09
12 22 85 e 1 0 13.70 0.01 -0.01 125.70 14989.00 124.0)
2 8 Mo 0 13.46 -0.03 0.03 125.74 1729.00 364.00
1222 ¢ o0 0 13,67 -0.02 0.02 125.13 1990.00 §25.00
2 8 5% 0 13.68 -0.01 0.0! 125.72 216600 801.00
1223 8§ 8§ 2 ¢ 13,67 -0.02 ¢.02 125.71 272,00 14¢7,00

¢
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Appendix H-5

Plots of Drawdown vs.

Time
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Log of Well Drowdown
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Log of Well drawdown
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Log of Well Drawdown
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Log of Well Drawdown
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Log of Well Dreawdown
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Log of Well Drawdown
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Log of Well Drawdown
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Log of Well Drawdown
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Appendix H-6

Chemical Analyses Results



L FA CL73 10 00478 ADVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS o= P.0.BOX 88610 « ATLANTA, GEORGIA 30356
CHIER CHEMIST | TELEPHONE (404) 455-1266
JAN 1 01986
GAl - ATL
Client: GOLDER ASSOCIATES Client Project No.: #85-1728 "Bluff Road"
3772 Pleasantdale Road ACL Proiect No.
Suite 165 ject No: #0156
Atlanta, GA 30340 Date Received:  1;/24/85
Attention:  Mr. Mike Finney Report Date: 1/8/86
v Sample Type : Water | Sample Type : Water | Sample Type : Water
Station # : P-18A | station # : L-44 | station # : Pipe #44
Sample #ACL: 1318 | sample #ACL: 1319 Sample #ACL : 1320
TEST REQUIRED Resuits ( ppb ) | Results( ppb ) | Results ( opb )
GC/MS FRACTION - asseciat _tw-
VOLATILE COMPOUNDS field aerotion
‘+est
Acrolein — _— N
Acrylonitrile - —— _—
Benzene * * *
Bis (Chloromethyl) ether * #* #*
Bromoform #* * %
Carbon tetrachloride * 3 *
Chlorobenzene * 3* ®
~ Chiorodi-bromomethane * * *
Chioroethane * #* *
2-Chloroethyivinyl ether * * *
Chloroform 180 #* %
Dichlorobromomethane * * *
Dichlorodifluoromethane * 3#* %*
1,1-Dichioroethane * # #*
1,2-Dichioroethane * # *
1,1-Dichloroethylene 188 #* #*
1,2-Dichloropropane #* * #*
1,2-Dichloropropylene #* #* 3
Ethylbenzene * * #
Methyl bromide * #* #*
Methyl chloride * * *
Methylene chloride * * ®
1,1,2,2-Tetrachloroethane 91 # #
Tetrachloroethylene 115 * #
Toluene * #* *
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane 404 * *
1,1,2-Trichloroethane 38 * *
‘ Trichioroethylene 31 #* #*
Trichlorofiuoromethane * * #
Vinyl chloride * _* ¥*
S¥aves Y. Tieu¥a o 3
* If present, less than 5 ppb. Steve Tsouka'as, Ph.D. Page _1 Of

Director of Chemistry




ACL 3 10 00479 ADVANCED CHEMISTRY LABS, INC.

(,‘_ R. STEVE N. TSOUKALAS P.0. BOX 88610 ¢« ATLANTA, GEORGIA 30356
CHIEF CHEMIST TELEPHONE (404) 455-1266
Client: GOLDER ASSOCIATES Client Project No.: #85-1728 "Bluff Road"
37'{'2 Pleasantdale Road ACL Project No.: #0156
- Suite 165 ;
Atlanta, GA 30340 Date Received: 12/24/85
Attention: Mr. Mike Finney Report Date: 1/8/86
Sample Type : Water | sample Type : Water | Sample Type : Warer
Station # : L=4A | station # : 0-1A | station # :F.B. #]
Sample #ACL : 1321 _ | sample #ACL : 1322 Sample #ACL : 1323
TEST REQUIRED Results ( ppb ) | Resuits(  ppy ) | Results( .y )
GC/MS FRACTION -
VOLATILE COMPOUNDS
Acrolein - ——= —
Acrylonitrile i —— —_—
Benzene l * *
Bis (Chioromethyl) ether * * *
Sromoform * # *
Carbon tetrachloride ® * *
Chlorobenzene * * *
Chlorodi-bromomethane * * #*
Chloroethane * * *
2-Chloroethyivinyl ether * * *
Chloroform * * %
Dichliorobromomethane * * *
Dichlorodifluoromethane * * *
1,1-Dichioroethane * #* *
1,2-Dichloroethane #* * *
1,1-Dichloroethylene * * *
1,2-Dichloropropane #* #* 3
1,2-Dichloropropylene * #* *
Ethylbenzene d # *
Methyl bromide * #* *
Methy! chioride #* * *
Methylene chloride #* #* *
1,1,2,2-Tetrachloroethane * #* *
Tetrachloroethylene ¥ #* %
Toluene * * *
1,2-Trans-Dichloroethylene * * *
1,1,1-Trichloroethane * * *

‘ 1,1,2-Trichloroethane * * *
Trichloroethyiene * * *
Trichlorofiuoromethane * * *

Vinyl chloride * * #

* If present, less than 5 ppb. Page _2 of _3
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ACL |3 10 004804DVANCED CHEMISTRY LABS, INC.

DR. STEVE N. TSOUKALAS

. CHIEF CHEMIST

Client: GOLDER ASSOCIATES

3772 Pleasantdale Road

Suite 165

Atlanta, GA 30340

Attention: Mr. Mike Finney

P.O.BOX 88610 « ATLANTA, GEORGIA 30356
TELEPHONE (404) 455-1266

Client Project No.: #85-1728
ACL Project No.: #0156
Date Received: 12/24/85
Report Date: 1/8/86

TEST REQUIRED

Sample Type : Water
: F.B. #2] Station # i | Station #

Station #

Sample #ACL : _1324

Results (

Water

ppb

)

Sample Type : | Sample Type :

Sample #4ACL: | Sample #ACL : ___

Results ( ) | Results (

GC/MS FRACTION -
VOLATILE COMPOUNDS

Acrolein

Acrylonitrile

Benzene

Bis (Chloromethyl) ether

Bromoform
Carbon tetrachioride
Chlorobenzene

Chlorodi-bromomethane

Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane

Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

1,2-Dichloropropane
1,2-Dichloropropylene
Ethylbenzene

Methyl bromide

Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethyiene

Toluene

1,2-Trans-Dichloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane
‘ Trichloroethylene

Trichlorofluoromethane
Vinyl chioride

k| k| *

% Pk [k )%k

ENE MRS

* % [k %

IR A A L L e E

*

*

*

* If present, less than 5 ppb.

Page _3__ Of _3
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APPENDIX J

Results of Laboratory Treatability Studies
on
Contaminated Soil and Groundwater
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LABORATORY TREATABILITY STUDIES
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A.

INTRODUCTION

The SCR&D (Bluff Road) site was utilized to store drums ana other
containers for the primary purpose of solvent recovery. Past
investigations have determined that leakage of solvent material
has released volatile organic constituents, primarily, into the
environment. As a result of the Remedial Investigation (RI)
completed by Golder Associates, several operable units have been
identified as being subject to the development and screening of
remedial alternatives. Of the several operable units identified,
contamination of ground water and the unsaturated soil profile
warrant significant consideration due to the nature and extent of
contamination.

In support of Golder Associates, CRS Sirrine Environmental
Division has Comp]eted laboratory treatability studies as a part
of the technical screening of potential remedial alternatives.
Specifically, laboratory studies have been performed as an initial
technical screening tool to develop practical and cost effective
remedial alternatives relative to contaminated ground water and
the contaminated unsaturated soil profile. These laboratory
studies consisted of the following: '

1. Soil Leachability Stuady
2. Volatile Organics Stripping Study
3. Soil Aeration Study

This report details the purpose of the above investigations, the
methods and procedures utilized, the analytical data, and major
conclusions determined. The soil leachability and volatile
organics stripping studies have been completed. Due to the
interruption of the project, the soil aeration study was not
completed. However, the proposed investigative methods for this
study are included in this report.
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SOIL LEACHABILITY STUDY

Purpose of Investigation

The extraction and treatment of contaminated ground water may
bE required to address that operable unit. After treatment to
remove volatile organics, the ground water could be (1) dis-
charged to surface water, (2) discharged to a POTW, or (3)
applied to land via spray irrigation,.

. Recent investigations have determined that the application of

treated ground water upon contaminated soils accelerates the
flushing of contaminants from the unsaturated soil profile.
Coupled with a ground water extraction/treatment system, the
application of treated ground water to contaminated soils
would create a "“closed loop" system which would augment the
flushing provided by precipitation.

Yolatile organic compounds are characteristically relatively
mobile in saturated and unsaturated soils. Therefore, the
purpose of the soil leachability study is to determine the
effect of spray irrigation (precipitation augmentation) upon
the mobility of the volatile constituents.

Methods and Procedures

The soil leachability study involved (1) the collection of
repreéentative soil samples from the site, (2) exposing these
samples to large volumes of water in a controlled laboratory
apparatus, and (3) the collection and analysis of leachate to
determine the effectiveness of flushing. To accomplish these
tasks, the following methods and procedures were utilized:
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a.

Representative Shelby tube (30-inch) soil samples were
collected by Golder Associates at site locations pre-
viously determined to be contaminated with volatile
organics. The location of the soil samples, 1isted below,
can be determined by referring to Figure 2 (On Site
Sampling Locations) contained in Golder's January 28, 1986
Draft Remedial Investigation Report.

Soil Sample Interval Below Surface
ST-9A (SAl) 1.0'-3.0'
ST-9A (SA2) 5.0'-7.0'
ST-11A (SAl) 1.0'-3.0'
ST-11A (SA2) 3.0'-5.0'
ST-11B (SAl) 1.0'-3.0'

Immediately after collection, the Shelby tubes were capped
at both ends and liquid parafin was applied that quickly
hardened to form a secure seal. The samples were  then
transferred to the laboratory and stored in an unheated
storage building.

An apparatus was constructed in the laboratory (Figure 1)
which allowed the top of the Shelby tube soil sample,
standing vertically, to be exposed to an 18-inch column of
water. The column of water created a driving head to
force the 1iquid down through the Shelby tube soil sample.

An apparatus was constructed and attached to the lower end
of the Shelby tube sample to collect water which per-
colated down through the soil column. This device also -
served as the sample collection port. After adding water
to the upper 18-inch water column, the sampling port was
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left open so that water could percolate freely through the
soil column.

e. Two separate soil 1leachability trials were performed,

i.e., the first was performed using sample ST-11B (SAl)
which was collected from a depth interval of 1.0'-3.0'
below the surface; a second test was performed using soil
sample ST-11A (SA2) which was collected from a depth
interval of 3.0'-5.0'. ST-11A and ST-11B represent
separate borings made in the vicinity of Golder's ST-11
soil sampling location. The two trials were made using
different depth intervals considering that the contami-
nants may have migrated below the near surface soils.

f. During each trial, several samples were taken over time
from the lower collection drain and analyzed for volatile
organics. An activity log was maintained for each leach
trial to record the volume of water added, the sample
collection times, etc. Tables 1 and 2 contain this
information for the ST-11B (SAl) and ST-11A (SA2) samples,
respectively.

Analytical Data

As the trials progressed, leachate samples were collected at
selected intervals and analyzed for volatile organics. The
analytical data for soil samples ST-11B (SAl) and ST-11A (SA2)
is contained in Tables 3 and 4, respectively.

The ana]ysis-of the leachate indicates that both soil samples
contain volatile organic constituents; including methylene
chloride, several chlorinated volatiles, toluene, chloroform,
benzene, and xylenes. Both 1leachability trials were
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Time

10:30 a.m. (1-23-86)

10:40

o
3

10:48 a.m,
11:13 a.m,
11:18 a.m,
11:56 a.m,
11:57 a.m.
1:51 p.m.
1:59 p.m.
4:11 p.m,
4:26 p.m.

4:40 p.m.

TABLE 1

SOIL LEACHABILITY STUDY
ACTIVITY LOG

SAMPLE ST-11B (SA1)
DEPTH INTERVAL 1.0'-3.0'

Total Water

Water Level Through Column
18.0" 0
15.5" 2.5"
14.75" 3.25"
12.1" 5.9"
11.5" 6.5"

9.0" 9.0"
18.0" 9.0"
9.0" 18.0"
18.0" 18.0"
10.25" 25.75"
18.00" 26.00"

Comments

Water column filled
Leach trial started

First sample collected
Second sample collected
Column refilled to 18"
Third sample collected

Column refilled to 18"

Column refilled to 18"
Fourth sampie collected

Leach trial terminated
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Time

2:30 p.m. (2-3-86)

3:18 p.m.
4:00 p.m.

4:50 p.m.

7:45 a.m. (2-4-86)
10:45 a.m.
10:50 a.m.

1:40 p.m.
1:50 p.m.

4:45 p.m.

4:50 p.m.

7:45 a.m. (2-5-86)

10:40 a.m.

TABLE 2

SOIL LEACHABILITY STUDY
ACTIVITY LOG

SAMPLE ST-11A (SA2)
DEPTH INTERVAL 3.0'-5.0'

Total Water

Water Level Through Column
18.0" _ 0
15.0" - 3.0"
12.0" 6.0"

9.0" 9.0"
18.0" 9.0"
9.0" 18.0"
18.0" 18.0"
9.0" 27.0"
18.0" 27.0"
9.0" 36.0"
18.0" 36.0"
18.0" 36.0"
9.0" 45.0"

-7-

Comments

Water column filled
Leach trial started

First sample collected
Closed bottom drain to
prevent overnight per-
colation

Water column refilled to
18"
Bottom drain opened

Water column refilled to
18"

Water column refilled to
18“

Second sample collected

Water column refilled to
18"

Closed bottom drain to
precent overnight per-
colation

Opened bottom drain
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fReR 3

d. OVA measurements will be continuously recorded as each
sample is broken up and volatiles liberated. This will
simulate the action created by deep plowing.

e

n
()

Status of Investigation

Rt

The soil aeration study was not completed prior to project
interruption. This investigation will yield valuable
information toward selecting a practical remedial alternative
for the unsaturated soil operable unit. Therefore, it will be
completed when project funding is restored. '

Rl
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Time

10:50 a.m.

12:45 p.m.
12350 p.m.

3:05 p.m.
3:10 p.m.

5:45 p.m.

Water Level

Total Water
Through Column

18.0"

9.0"
18.0"

9.0"
18.0"

9.0"

45.0"

54.0"
54.0"

63.0"
63.0"

72.0"

Comments

Water column refilled to
18"

Water column refilled to
18“

Water column refilled to
18"

Third sample collected
Leach trail terminated
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TABLE 3

SOIL LEACHABILITY STUDY
ANALYTICAL DATA

SAMPLE ST-11B (SAl)
DEPTH INTERVAL 1.0'-3.0'

Leachate Sample No. 1 No. 2 No. 3 No. 4
tlapsed Time* 18 Min. 48 Min. 3 Hour 5 Hour
21 Min. 56 Min,

Water Through Column 3.25" 6.5" 18.0" 26.0"

Volatile Compounds

Chloroethane

Methyl Chloride
Methyl Bromide
Yinyl Chloride

Methylene Chloride 196 757 247 192
Trichlorofiouromethane

1,1-Dichloroethene - 23.4 11.1 -
1,1-Dichloroethane - 123 - -

Trans 1,2-Dichlioroethene

1,2-Dichloroethane

1,1,1~Trichloroethane - 66.3 58.2 34,2
Dichlorobromomethane

1,2-Dichloropropane

1,3-Dichloropropene

Trichloroethene - - 11.9 -
ChTorodibromomethane

1,1,2-Trichloroethane

1,3-Dichloropropene

Benzene 27.7 143 82.8 43.7
2-Chloroethylivinyl ether

Bromoform

1,1,2,2,-Tetrachloroethane

Tetrachloroethene 342 657 1,540 1,230
Toluene - 45,2 58.7 39.4
Chlorobenzene

Ethylbenzene

Acrolein

Acrylonitrile

Chloroform 241 1,310 455 287
Carbon Tetrachioride

Dichlorodiflouromethane

bis-chloro methyl ether

Total Yolatiles 806.7 3,124.9 2,464.7 1,826.3

A1l Analyses ug/1
*Flapsed Time - time from fnitiation of leachability trial

-9-
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; TABLE 4

[N

‘ SOIL LEACHABILITY STUDY
| ANALYTICAL DATA

SAMPLE ST-11A (SA2)
DEPTH INTERVAL 3.0'-5.0'

. Leachate Sample No. 1 No. 2 No., 3

3 Elapsed Time* 2 Hour 26 Hour 51 Hour

= 20 Min. 15 Min, 15 Min.
Water Through Column 9" 36.0" 72.0"

e w

a Volatile Compounds

Chloroethane

Chloromethane

Bromomethane

Vinyl Chloride

Methylene Chloride 607 206 103
- Trichioroftluoromethane

1,1-Dichlorethene 26.7 - -

1,1-Dichloroethane 6

Trans 1,2-Dichloroethene

1,2-Dichloroethane

1,1,1-Trichloroethane 154 57.5 36.2

BromodichToromethane

1,2-Dichloropropane

Trans 1,2-Dichloropropene

Trichloroethene 42.0 - -

Dibromochioromethane

1,1,2-Trichloroethane

Cis-1,3-Dichloropropene

Benzene 44.3 12.9 10.2

2-Chloroethylvinyl ether

Bromoform

1,1,2,2-Tetrachloroethane

Tetrachloroethene ' 818 499 367

Toluene 20.0 13.7 -

Chlorobenzene

Ethylbenzene

Acrolein

Acrylonitrile

Chloroform 669 185 62.6

Acetone

Carbon Tetrachloride

Xylenes 124 75 39

Total Volatiles 2,572.9 1,049.1 618.0

A1l Analyses ug/)
. *Elapsed Time - time from injtiation of leachability trial

-10-
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successful in flushing these compounds from the soil column.
Figure 2 is a graphical depiction of the total volatile
organics in the leachate for the duration of each leachability
trial. Both trials are similiar in that a pronounced decay in
the concentration of total volatiles began after approximately
the second hour. The first trial, involving 5011 sample
ST-11B (SAl), was terminated after approximately six hours.
For comparison purposes, the second trial (ST-11A-SA2) was
extended to over 51 hours duration. In effect, the decay
curve of ST-11A (SA2) could be considered an extension of the
ST-11B (SAl) curve,

Both leachability trials produced classic decay curves for
volatile organics, i.e., a significant early flush of
constituents followed by a gradual decrease in concentration
over time. In fact, the trial involving soil sample ST-11A
(SA2) indicates that the decay curve is "flattening” as the
volatile organic constituents become more difficult to flush
from the soil column.

Conclusions

a. Volatile organic compounds are present at certain loca-
tions in the unsaturated soil profile of the Bluff Road
site.

b. A variety of volatile organic compounds are present
including methylene chloride, benzene, chlorinated
constituents, toluene, chloroform, and xylenes.

c. The 1leachability trials determined that the vb1atile

organics could be solubilized and transported through the
soil profile by large volumes of water,

-12-
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The leachability trials suggest that spray irrigation of
treated ground water upon contaminated soils, i.e.,

augmenting natural precipitation, will accelerate the
natural flushing process.

Spray irrigation is a remedial alternative which should be
considered in the overall Feasibility Study (FS) matrix of
clean-up options.

Spray irrigation could prove to be a practical and cost
effective remedial alternative when compared to other
potential options, including the removal and disposal of
contaminated soils.

Additional technical and cost screening is required in the

FS process to totally evaluate spray irrigation versus
other alternatives.

-13-
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VOLATILE ORGANICS STRIPPING STUDY

C.

1.

Purpose of Investigation

The extraction and treatment ot ground water, containing
volatile organics, may be required to address that operable
unit, Stripping volatile organics, i.e., causing these
constituents to become insoluble as a result of contact with
air, is a commonly used treatment alternative. Stripping can
be accomplished by mechanical aeration, diffused aeration, or
the use of packed columns which utilize blowers for auxiliary
air and various media to increase the air-water interface.

The purpose of the volatile organics stripping study is to
determine if the ground water constituents at the site can be
removed via stripping. Although the study was not intended to
yield design data, it was intended to provide (1) a general
indication of the ability of air stripping to remove vola-
tiles, (2) an indication of the time required for removal, (3)
an indication of the chemistry involved as certain volatiles
are converted to other compounds before or during volatiliza-
tion, and (4) as a technical and cost screening tool in the
further evaluation of remedial treatment alternatives.

Methods and Procedures

The volatile organics stripping study involved the following
methods and procedures:

a. Ground water was collected from Well P-16 to perform the
stripping study. Previously, this well had exhibited one
of the highest concentrations of volatile organics within
the well network. The well was purged and allowed to

-14-
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recover before sample collection. Extreme precautions
were taken to eliminate the volatilization of constituents
by (1) collecting the samples in containers which could be
removed of all air bubbles, and (2) by cooling the samples
to below 40°F during transportation. For QC purposes, a
sample was also collected in the field in a 50 ml. vial
for volatile organics analysis (prior to transporting).

b. The ground water samples, collected in quart size con-
tainers, were transferred to the laboratory and the air
stripping study was immediately begun.

c. Sufficient ground water sample was transferred to fill a
wide-mouth quart container. A 50 ml. vial sample was
collected, immediately prior to initiéting air stripping,
for volatile organic analysis of the contents of the
container,

d. Laboratory air was then introduced into.the bottom of the
container via an air stone (diffuser). Sufficient air was
delivered to create vigorous aeration of the sample. .

e. Samples were collected, in 50 ml. vials, for volatile
organics analysis after 5 minutes, 15 minutes, 30 minutes,

and 45 minutes of vigorous aeration.

3. Ana]ytica] Data

The analytical data for the stripping study is tabularized
(Table 5) and is graphically depicted in Figure 3.

As stated, ground water from Well P-16 was obtained for this
study based on previous analytical data from the well network.

-15-
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VOLATILE ORGANICS STRIPPING STUDY
ANALYTICAL DATA
Well Start 5 Min. 15 Min. 30 Min. 45 Min.
Yolatile Compounds P-16 Time 0  Aer. Aer, Aer, Aer,
Chloroethane
Methyl Chloride
Methyl Bromide
Yinyl Chloride
Methylene Chloride 1,720 1,590 1,410 897 135 70.1
Trichloroflouromethane
1,1-Dichloroethene 1,070 1,120 186 - - -
1,1-DichToroethane 756 682 318 14,7 -
Trans 1,2-Dichloroethene 727 738 405 148 21.5 -
1,2-Dichloroethane - 17.1 133 84.0 - -
1,1,1-Trichloroethane 3,120 3,430 1,220 73.4 - -
Dichlorobromomethane
1,2-Dichloropropane 74.7 71.1 48 .4 24.7 9.3 4.7
1,3-Dichloropropene
Trichloroethene 1,190 1,230 539 88.5 12.0 7.4
Chlorodibromomethane
1,1,2-Trichloroethane
1,3-Dichloropropene
Benzene 188 186 89.8 22.4 - -
2-Chloroethyvinyl Ether
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene*** 2,340 2,740 2,530 2,370 1,800 1,500
Toluene 940 991 475 109 - -
Chlorobenzene
Ethylbenzene 147 148 62.9 - - -
Acrolein
Acrylonitrile
Chloroform 3,520 3,530 3,470 2,260 560 98.8
Carbon Tetrachloride
Dichlorodifluoromethane
bis-chloro methy] ether
Xylenes 286 299 155 18.6 - -
Ethyl Mercaptan* 6,253 6,652 5,324 3,025 585 -
Dichlorobenzene* —%* 209 141 48 - -
Total Volatiles _
(excluding *) 16,078 16,772 11,042 6,170 2,537 1,681

A11 Analysis ug/)

*Numbers are Base Peak Abundance (BPA) - no standard available.
**Scan run time not long enough to see dichlorobenzene.
***Changes in BP with time indicate that tetrachloroethene is being converted

to 1,1,2,2-tetrachloroethane.
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Previous data suggested this location to contain approximately
20,000 ug/1 total volatiles. The sample collected by CRS
Sirrine (January 1986) contained approximately 16,000 ug/1
total volatiles.

The concentration of total volatiles just before the start of
aeration was 16,772 ug/1. After 45 minutes of vigorous
aeration, the concentration was reduced to 1,681 wug/l.
Continued aeration would have eventually rendered samples with
no detectable levels of volatile organics.

The laboratory analyst reported that it was evident that
tetrachloroethene was being converted to 1,1,2,2-tetrachloro-
ethane during the aeration process. This assessment was based

~on changes in the gas chromatograph Base Peak (BP) with time.

Tetrachloroethene and 1,1,2,2-tetrachloroethane cannot be
readily distinguished with GC analysis and, therefore, the
concentrations presented in Table 5 refliect a combination of
these constituents. Based on an examination of the volatile
constituents remaining after 45 minutes of aeration, it
appears that the combined tetrachloroethene/l,1,2,2-tetra-
chloroethane (concentration 1,500 wug/1) 1is the primary
indicator relative to developing a stripping system residence
time.

The ground water collected from Well P-16 exhibited a strong
sulfur odor. Based on GC analysis, the odor has been
attributed to ethyl mercaptan, i.e., ethyl sulfhydrate.
Concentration standards are not readily available for ethy)
mercaptan. Therefore, the data in Table 5 reflects the Base

‘Peak Abundance (BPA) from the GC analysis. The analyst

estimated that these BPA's 1likely indicate that methyl
mercaptan is present in the 2,000 - 5,000 ug/1 range.
However, based on the results of the aeration study, it

-18-
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appears that the ethyl mercaptan is sufficiently volatile to
be removed by stripping. No ethyl mercaptan was detected in
the sample collected after 45 minutes of vigorous aeration.

S

Conclusions

Volatile organics are present near the center of the
contaminant plume (Well P-16) at a total concentration of
approximately 20,000 ug/1.

Ethyl mercaptan, which is primarily responsible for the
strong odor of ground water near Well P-16, is present in
the 2,000 - 5,000 ug/1 range.

The stripping study indicates that all identified volatile
organic compounds can be removed by air stripping.

The stripping study also indicates that the ethyl
mercaptan is sufficient volatile to be removed by air
stripping.

The combination of tetrachloroethene and 1,1,2,2-tetra-
chloroethane volatilized more slowly than any other
constituent. This compound could, therefore, be used to
indicate the residence time required for an air stripping
process.

This study has proven that air stripping is a viable
remedfal alternative relative to ground water treatment,
Additional technical and cost screening is required in the
FS process to evaluate this process.

-19-
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D. SOIL AERATION STUDY

£
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2.

Purpose of Investigation

Yolatile organic compounds are quickly “flashed" when exposed
to an unconfined atmosphere. A potential remedial alternative
for the unsaturated soil operable unit involves soil aeration.
In effect, it is possible to "deep plow" the soils at the site
to a depth of 30-36 inches. By turning over the upper con-
taminated soils at the site several times, any volatile con-
stituents trapped in the 1nter¥bartfc1é stices would be
liberated to the atmosphere. Therefore, the purpose of the
soil aeration study would be to perform sufficient laboratory
testing to simulate this process and determine its
effectiveness.

Methods and Procedures

The soil aeration study will involve the following:

a. An enclosed apparatus (Figure 4) will be constructed in
which undisturbed, near surface soil samples (Shelby
tubes) can be placed.

b. After placing a soil sample 1inside the apparatus,
continuous Organic Vapor Analyzer (OVA) measurements will
be recorded as the sample is broken up and exposed to the
atmosphere.

¢c. The organic vapors, which are heavier than air, will
collect in the bottom of the apparatus. An OVA air
sampling intake tube will extend to the bottom of the
apparatus for maximum detection.

-20-
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FIGURE

SOIL AERATION STUDY APPARATUS
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